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15.1 DESCRIPTION 

The application refers to the Japanese version of the Palcic patent (JP06-054792) and a Toshiba 
Japanese patent application JP63-122421) as prior art. 

There is one claim and eight additional remarks, which read like claims. 

The five embodiments described are: 

1) A system like the LIFE 11 system with color bar as agreed by Xillix [0012] (Figures 1-4). Note that 
according to Xillix, a system like the LIFE 11 system has: 

• A light source whose light output that can be switched from white light to blue excitation light 
and back by rotating a turret containing optical filters. 

• A metal halide lamp as the light producing element in the light source for producing both 
fluorescence excitation and white light 

• Fluorescence excitation light that has a broadband blue output 400-450 nm 

• Camera with both white light and fluorescence sensors. Light is directed to the appropriate 
sensor(s) by a moving mirror 

• The use of two ICCDs to transduce the green and red fluorescence endoscopic images into green 
and red wavebands (i.e. two-channel fluorescence detection). 

• Spectral splitting and filtering optics in the optical path to the ICCDs, such that the camera's 
green waveband is 490 - 560 nm and red waveband 630 - 750 nm. 
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• Switch controlled operation to display both fluorescence and white light images. Fluorescence - 
white light mode-switching with appropriate protection for high sensitivity sensors 

• A real time (60 fields/second) fluorescence or white light image display with ability to freeze the 
main image being displayed and simultaneously display a live image in a smaller subscreen (i.e. 
picture-in-picture) 

• A fluorescence display based on red fluorescence signal going to the monitor's red channel and 
the green fluorescence signal going to the monitor's green (and blue) channel(s) 

• Automatic gain control and protection of the fluorescence sensors. 

• Image processor to process the fluorescence and white light video signals 

2) A system like the LIFE n system with numerical display of color ratio of a selected region [0027] 
(Figure 5). 

3) A system like the LIFE n system that is modified to simultaneously display real time white light and 
fluorescence images, one image being larger than the other [0034]. A modification of this 
embodiment is to be able to adjust the brightness of the white light image so that it does not interfere 
with observing the fluorescence image [0059] (Figure 6). 

4) A system like the LIFE n system that automatically stores images when switching modes and then 
displays the stored image. In a modification, the system displays the live image and a stored image 
chosen by the user [0060] (Figure 7). A modification of the fourth embodiment is that the last image 
stored on an extemal device via a release operation is displayed in conjimction with a live image. 

5) A system like the LIFE II system that allows simultaneous display of the last frozen image and the 
live image [0072] (Figure 8). 
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[TITLE OF THE INVENTION] 

FLUORESCENCE IMAGING DEVICE (c^fc^r b^r Y:aJ^^^ 
[SUBJECT] 

To provide a fluorescence imaging device that allows an operator to distinguish 
slight differences in colors of a fluorescence image objectively in order to 
determine an existing disease and/or the stage of a disease. 

[SOLUTION] 

The fluorescence imaging device having: 

the light source 1 provided with lamp 1a which generates excitation light; 
the endoscope 2 which the fluorescence image by excitation light is detected and 
is transmitted to an external; the camera 3 which records and converts a 
fluorescence image to an electrical signal; the image creating device 4 which 
generates a fluorescence color image signal by processing an electrical signal; 
the monitor 5 which displays a fluorescence color image signal; the color tone of 
fluorescence color observation image 5a which is displayed on a monitor screen; 
the distinction device 6 which is composed of superimposition part 6b which 
superimposes the signal data of tint distinction scale 5b, which was generated by 
color index data part 6a, on top of the fluorescence color observation image. 

[CLAIMS] 

[CLAIM 1] 

A fluorescence imaging device having: 

a light source for irradiating light having specified wavelength to living tissue; 
an image detecting device which records the fluorescence image of several 
wavelength bands from the fluorescence obtained during excitation of said living 
tissue with light from illumination light; several different monochromatic images 
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obtained by the image detecting device, the image display device which 
generates the fluorescence color image signal to distinguish whether it is a 
disease area or not, and the fluorescence imaging device with a display device 
which displays the fluorescence color image signals as a color observation image 
which was generated by the above mentioned image generation device; 
Color index generation means which generates a color index comprise of at least 
two different colors among all color tones obtained by said color observation 
image, superimposing means which superimposes said color index on top of said 
color observation image which was displayed by said display device. 

[DETAILED DESCRIPTION OF INVENTION] 

[0001] 

[FIELD OF INVENTION] 

The present invention relates to a fluorescence imaging apparatus in which a ( 
target site to be viewed in a living tissue is irradiated with an excitation light to 
cause fluorescent light to emit, thereby producing a fluorescent image. 

[0002] 

[PRIOR ART] 

In recent years, techniques such as auto-fluorescence which is generated 
directly from living tissue by inradiating the excitation light to an observation area 
of living tissue and drug-induced fluorescence which is generated by injecting a 
fluorescent medicine into the organism beforehand produce two dimensional 
images which are used to diagnose illness condition such as the modification of 
living tissue and varieties of cancer. Therefore, this fluorescence imaging device 
is developed to perform this fluorescence observation. 

( 



[0003] 

In auto-fluorescence, if excitation lights are irradiated to a living tissue, the 
fluorescence of a wavelength longer than those excitation light will be generated. 
Fluorescence substances in the organism are, for example, collagen, NADH 
(nicotinamide adenine dinucleotide), FMN (flavin mononucleotide), viridin 
nucleotide, etc. 

Recently, the interrelation between these substances in the organism emitting 
fluorescence light and diseases is becoming clear, and the diagnosis of cancer, 
etc. is possible by these fluorescence. 

[0004] 

On the other hand, a fluorescence substance injected into in the living body to 
be used are HpD (hematoporphyrin), Photofrin, ALA((delta)-amino levulinic 
acid), etc. 

These substances have a tendency to accumulate in diseases such as cancer, 
and a diseased area can be diagnosed by observing the fluorescence after 
injecting any of these substances into the body. Moreover, a fluorescent 
substance can be added to a monoclonal antibody to accumulate the 
fluorescence substance into the diseased area by the antigen antibody reaction. 

[0005] 

Examples of excitation light to be used are a laser light, a mercury lamp, a metal 
halide lamp, etc. The fluorescence image of the area of an observation is 
obtained by irradiating excitation light to a living tissue. The slight fluorescence 
from the living tissue by irradiating this excitation light to the living tissue is 
detected to form a two-dimensional fluorescence image for observation and 
diagnosis. 

[0006] 

In the fluorescence imaging device which is used to observe fluorescence, a 
diagnosis is given by the fluorescence extracted from specific wavelength band 
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generally generated from an living tissue and create an image through 
calculation process. 

[0007] 

For example, the image recording device which enables to detect and distinguish 



fluorescence lights is disclosed in Japanese Laid-Open Patent No. 54792 in 
1994. 

The image recording device distinguish an existing disease and a condition of a 
disease an abnomial area based on a subtle color variation of the fluorescence 
image displayed on a monitor when perfomiing the identification of a normal 
tissue, inflammation, a heteromorphism, an early carcinoma, etc. by the 
fluorescence image. 

[0008] 

[Problem to be solved by the invention] 

However, in the image recording device which is currently disclosed by the 
above-mentioned Japanese Laid-Open Patent No. 54792 in 1994, a subtle color 
variation of a fluorescence image was distinguished by the operator subjectively. 
For this reason, different facilities such as hospitals and operators had different 
discrimination standard so it was difficult to make a common criterion. 

[0009] 

With the above-mentioned consideration, the purpose of this invention is directed 
to provide a fluorescence imaging device for operators to easily identify a subtle 
variation in the tones of a fluorescence image and to distinguish an existing 
disease and a condition of a disease objectively. 

[0010] 

[Means of solution of the problem] 



an area of an abnormal tissue in the body by utilizing intensity of auto 
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[0011] 

According to this configuration of the present invention, the identification means 
permits the physician to objectively identify a subtle variation in the tones of a 
fluorescence color observation image displayed on the monitor, thereby 
distinguishing the presence of lesion and diagnosing its range or other 
conditions. 

[0012] 

[Preferred Embodiments of the Invention] 

Descriptions will be made on preferred embodiments of the present invention 
referring to the drawings appended herein. 

FIG.1 through FIG.4 are related to a embodiment of the present invention. FIG. 1 
is an explanatory drawing to show a general configuration of a fluorescence 
imaging device; FIG.2 show a fluorescence spectrum emitted by a normal tissue 
and abnormal tissues; FIG. 3 presents a color distribution, showing a color tone 
relation between normal tissue and lesion on fluorescence color observation 
image; and FIG. 4 shows one example constitution of color index. 

[0013] 

As shown in FIG. 1 , a fluorescence imaging device 50 of the embodiment mainly 
comprises a light source 1 provided with a lamp l a as a light source for 
generating an excitation light, an endoscope 2 for directing the excitation light 
from the light source 1 to irradiate a target site to be viewed in a living body, 
while detecting and transmitting a fluorescence image, which results from the 
excitation, outside of the living body, a camera 3 as an imaging device for 
reproducing images of the fluorescence image transmitted from the endoscope 2 
and for converting them to electrical signals, an image generating device 4 
provided with an image processing unit section 4a for processing the electrical 
signals transmitted from the camera 3 to generate fluorescence color image 
signals, a display unit such as CRT monitor 5, which is hereinafter described as a 
monitor, for displaying the fluorescence color image signals generated from the 



image processing unit 4a, and an Identification means 6 provided with a color 
index data part 6a for producing data for a tone scale 5b for distinguishing the 
presence of lesion and identifying the conditions of the lesion on the basis of the 
tones of a fluorescence color observation image 5a displayed on a screen of the 
monitor 5, which is described later on, and also provided with a superimposing 
section 6b for superimposing the signal data for the tone scale 5b produced by 
the color index data part 6a, on the fluorescence color image signals generated 
from said image processing unit 4a. 

[0014] 

The fluorescence color image signals generated from said image processing unit 
4a are displayed as the fluorescence color observation image 5a on the screen 
of the monitor 5 via the superimposing section 6b. The signal data for the tone 
scale 5b produced by said color index data part 6a is displayed together with the 
fluorescence color observation image 5a on the screen of the monitor 5 via said 
superimposing section 6b. 

[0015] 

In order to generate blue light to excite the target site for fluorescence emission, 
said light source 1 is made by combing the lampla for emitting white light, for 
instance, metal halide lamp or mercury xenon lamp, and a filter 1b for allowing 
blue light to pass therethrough, specifically a narrow band-pass filter for allowing 
radiation having a wavelength in the range from 400nm to 450nm to pass 
therethrough. 

[0016] 

Said endoscope 2, having an elongated insertion section 2a to be inserted into 
the living body, comprises an optical illumination system having a light guide 71 
for transmitting the light for excitation from said light source 1 to a distal end of 
the insertion section 2a and an illumination window 7b, and an optical 
observation system having a viewing window 8a for transmitting a fluorescence 
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image of the target site to be viewed to an eyepiece section 2b on the operator's 
side and an image guide 8b. 

[0017] 

Said camera 3 is removably connected to the eyepiece section 2b of said 
endoscope 2. The camera 3 comprises a dichroic mirror 10 for dividing the 
fluorescence image entering said camera 3 through an eyepiece 8c of the 
endoscope 2 to go along two optical paths, a first band-pass filter 1 1 for 
transmitting in a band, XI , to detect the fluorescence light passing through said 
dichroic mirror 10, a second band-pass filter 12 for transmitting in a band, A,2, to 
detect the fluorescence light reflected by said dichroic mirror 10 and said mirror 
13, a first image intensifier 14 which is abbreviated as I.I. in the drawing, for 
intensifying a fluorescence image which has passed through said first band-pass 
filter 1 1 , a second image intensifier 15 for intensifying a fluorescence image 
which has passed through said second band-pass filter 12, a first CCD 16 for 
reproducing an image of the image output by said first image intensifier 14, and a 
second CCD 17 for reproducing an image of the image output by said second 
image intensifier 15. 

[0018] 

Now description will be made on the operation of the fluorescence imaging 
device 50 thus configured. 

Excitation light, XO, the wavelength of which is in the blue region, is first 
generated by the lamp la in the light source 1 to be directed into the light guide 
7a of the endoscope 2. The excitation light, XO, directed into the light guide 7a 
passes through the endoscope 2. It is then directed to the target site in a living 
body through the irradiation window 7b. A fluorescence image of the target site 
resulting from the excitation is transmitted through the viewing window 8a in the 
endoscope 2 and the image guide 8b to the eyepiece section 2b on the 
operator's side, entering the camera 3. 



[0019] 

One portion of the fluorescence image entering the camera 3 is allowed to pass 
therethrough while the other portion is reflected by the dichroic min-or 10, thereby 
divided to go along two optical paths. The one portion of the fluorescence image 
passing through the dichroic mirror 10 is intensified by the first image intensifier 
14 after passing through the first band-pass filter 11. The CCD 16 reproduces an 
image of the intensified image and photoelectrically converts it into an electric 
signal. Meanwhile, the other portion of the fluorescence image reflected by said 
dichroic mirror 10 is reflected by the mirror 13, passing through the second band- 
pass filter 12 to be intensified by the second image intensifier 15. The CCD 17 
reproduces an image of the intensified image and photoelectrically converts it 
into an electric signal. 

[0020] 

The electrical signals of the different monochromatic fluorescence images 
generated from said CCD 16 and CCD 17 respectively are sent to the image 
processing part 4a. The image processing part 4a processes the electrical 
signals of the fluorescence images having two different wavelength ranges, 
generating a fluorescence color image signal. 

[0021] 

As seen in FIG.2, the fluorescence light in the visible spectrum in the target site 
emitted by excitation shows an intensity distribution having a longer wavelength 
than that of the light, XO, generated from the light source 1 for excitation, for 
instance, a wavelength in the range from 400nm to 450nm. At this time, the 
normal area emits fluorescence light stronger in intensity in the vicinity of the 
green region, X^, specifically in the region having a wavelength in the range from 
490nm to 560nm, while the lesion area such as cancer developed area emits a 
weaker fluorescence light. The image processing part 4a processes the 
fluorescence intensity In the green region, X,1, and the one in the vicinity of the 
red region, X2, specifically in the region having a wavelength in the range from 
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620mn to 800mn, for image processing to generate fluorescence color image 
signals for identifying the conditions of the living tissue, and to display the 
fluorescence color observation image 5a on the screen of the monitor 5. Refer to 
FIG.1 in order to facilitate the physician to visually inspect and detemriine whether 
or not a certain area is the lesion by observing the fluorescence color observation 
image, the image in the green region, X,1, is displayed with a cyan video signal, 
while the one in the red region, X2, is displayed with a red video signal, for 
instance. When the fluorescence color observation image is displayed on the 
screen of the CRT monitor with cyan and red video signal, as shown in FIG.3, 
nomnal tissue area assumes a cyan color and the cancer lesion area assumes a 
dark red color. The dysplasia of precancerous lesion assumes slightly bright red 
color. The fluorescence color image signals may present colors corresponding to 
values representing difference or ratio of brightness of image in A,1 and X2, which 
are obtained by the image processing part 4a. 

[0022] 

Said color index data part 6a produces color index signal data for the tone scale 
5b by mixing a cyan monochrome representing the green region X1 and red 
monochrome representing the red region X2. The tone scale 5b of this 
embodiment has the mixing proportion of colors divided into four steps as shown 
in FIG.4. The tone scale 5b is displayed on the screen of the monitor 5 together 
with the fluorescence color observation image 5a through the superimposing 
section 6b. 

[0023] 

Accordingly, the physician can objectively identify the tones of the fluorescence 
color observation image in which colors are subtly different from one another so 
as to distinguish the presence of lesion and analyze the conditions of the lesion 
by comparing and studying the tones of the fluorescence color observation image 
displayed on the screen of the monitor 5 using the tone scale 5b as a criterion. 



[0024] 

Thus, by referring to the displayed color index signal data generated in the color 
Index data part on the screen of the monitor as a tone scale together with the 
fluorescence color observation image through the superimposition section, the 
physician can objectively distinguish the presence of lesion and the conditions of 
the lesion by comparing and studying the tones of the fluorescence color 
observation image and the tone scale. 

[0025] 

Furthermore, since the tone scale displayed on the screen is used as a criterion 
for objectively distinguishing the presence of lesion in the fluorescence color 
observation image and identifying the conditions of the lesion, the same criterion 
is shared regardless of difference in physician and facility. 

[0026] 

According to the present embodiment, the fluorescence color observation image 
is formed by two monochrome images. More than two monochrome images can 
be used. Also, the tone scale is not limited to distinguish into four steps. The 
mixing proportion of colors can be changed while the brightness of each of the 
mixed colors may be made varied to several steps. The additional index steps to 
be displayed help the physician to check how the color is differently seen 
depending on the brightness of fluorescence color observation image. Also, FIG. 
1 shows that the color index displayed through the superimposing section are 
presented on the upper left side of the fluorescence color observation image. 
The color index can be displayed on the upper right side or any other desired 
position. In this way. easy and reliable comparison of the color tones of the 
observation image can be attained. 

[0027] 

FIG. 5 illustrates the components of the fluorescence imaging device for the 
second embodiment of this invention. Since the components of the second 
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embodiment are basically the same as the first embodiment, the same symbols 
will be utilized for the same parts and the explanation of those will be omitted. 
Differences between the first embodiment will be described. 

[0028] 

As seen in FIG. 5, the principal parts of the fluorescence imaging device 51 of 
this embodiment having; 

the light source 1; the endoscope 2; the camera 3; the image generating device 
comprising the image processing part 4a which generates the fluorescence color 
image signal; the displaying device such as monitor 5 which displays the 
fluorescence color image signal generated by the image processing part 4a; the 
identification means 9 comprising ratio measurement part 9a and color ratio 
measurement location detemiining part 9b instead of the identification means 6 
comprising the color index data part 6a and superimposition part 6b of the first 
embodiment stated previously. 

The fluorescence color observation image 5a displayed on the screen of the said 
monitor 5 in this embodiment passes through the ratio measurement part 9a and 
displays the ratio on the screen of monitor 5. 

The said color ratio measurement location determining part 9b decides the 
position which measures the color ratio from the fluorescence color observation 
image 5a, composed of two monochrome images, on the screen of the said 
monitor 5. 

[0029] 

The ratio measurement part 9a measures a color ratio of the specific point, which 
is decided by the color ratio measurement location determining part 9b from the 
fluorescence color observation image composed of two monochrome images, 
displays and superimposes the measured value on the screen of monitor. 



[0030] 
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Description of an effect will be made refemng to the fluorescence imaging device 
51 comprised as mentioned above. The fluorescence image transmitted to the 
camera 3 through eyepiece part 2b of said endoscope 2 is reproduced by CCD16 
and CCD17and converted into an electrical signal photoelectrically. The 
electrical signals of the different monochromatic fluorescence images generated 
from said CCD16 and CCD17 are sent to the image processing unit 4a and the 
image processing unit generates a fluorescence color image signal. In order to 
facilitate the physician's visual inspection and detemiination of the existence of a 
lesion and its condition easily, the fluorescence color image signals in the green 
region are displayed with a cyan video signal and the red region is displayed with 
a red video signal. These two colors are processed and the color mixture of the 
fluorescence color observation image is displayed on the screen of monitor 5. 

[0031] 

While observing the color tone of fluorescence observation image 5a displayed 
on the monitor 5, the physician clicks the cursor 5c at a point where the physician 
is uncertain whether or not an area is normal or a lesion, for example. Then, a 
locationHdetemiining signal is transmitted to the color ratio measurement location 
detennining part 9b for identifying the clicked location. 

[0032] 

The color ratio measurement location determining part 9b specifies where the 
observation point of the fluorescence color observation image is located on the 
monitor 5 by judging from the location information. And, the location information 
determined by the color ratio measurement location determining part 9b is 
transmitted to the ratio measurement part 9a. Then, this ratio measurement part 
9a calculates the numerical ratio of the intensify of the monochrome images in 
the area which corresponds to the location information specified by the color ratio 
measurement location determining part 9b, and displays this numerical value 9c 
on the screen of monitor 5 which is displaying the fluorescence color observation 
image 5a. By doing so, the physician can obtain a numerical value related to the 
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color tone of the selected point where there was uncertainty as to whether or not 
the area was normal. 

[0033] 

Thus, in this embodiment, the numerical value which indicates the color ratio of 
the observed location of the fluorescence color observation image is displayed 
while the fluorescence color observation image is displayed on the screen of the 
monitor at the same time. The physician can recognize the existence of and/or 
condition of a lesion since the color tone of the fluorescence color observation 
image can be detemnined objectively by means of the numerical value. Other 
functions and effects are the same as the first embodiment mentioned above. 

[0034] 

In the unexamined-Japanese Patent No.S63-1 22421 gazette, for example, it 
discloses that a visible-light image and a fluorescence image can be displayed 
on the same screen simultaneously and the endoscope device which can identify 
the foci of the diseased part easily and reliably. 

[0035] 

However, when perfomiing the comparison observation of a white-light image 
and a fluorescence image with the endoscope device disclosed in this 
unexamined-Japanese Patent No. S63-1 22421 gazette, a fluorescence image 
and a white-light image are displayed on the screen of monitor in an identical 

size. There was a problem that it was difficult to identify slight differences in 
color tone on a fluorescence image because each of the two images is smaller 
than if only one image were displayed on the monitor. 

[0036] 

There was another problem when two image sizes wer^ displayed at the same 
size because the visibility of the fluorescence image was made worse by the 
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white-light image being much brighter. The color tone of a fluorescence image is 
generally darker compared to the tone of a white-light image. 
Furthemnore, when a fluorescence image and a white-light image were displayed 
simultaneously, there was also a problem of having less time to record the 
fluorescence image, which resulted in the image being darker. 

[0037] 

A fluorescence imaging device which can display two images and make 
observations easily was desired. To accomplish this, the image being observed 
is displayed at a large size on the screen of monitor; A second image for 
comparison and identification purpose is displayed as a smaller sub-image. 
Also, it is desirable to make a fluorescence imaging device which can record a 
still image from the live display while switching from fluorescence observation to 
white-light observation. By automatically displaying the still image in conjunction 
with the live image after switching, extra operations are eliminated and the 
diagnostic ability of the system is improved. 

[0038] 

FIG. 6 illustrates the components of the fluorescence imaging device which 
displays a fluorescence image and a white-light image simultaneously for 
observation. 

As shown in the illustration, a fluorescence imaging device 55 of this embodiment 
mainly comprises: 

a light source 60 which emits excitation light and white-light; an endoscope 70 
which extracts and transmits a fluorescence image produced by irradiating the 
target site inside the body with excitation light from the light source 60 and/or a 
white-light image produced by irradiating with white-light to the outside of the 
living body; a camera 80 contains an image detecting device for fluorescence 
and white-light image which converts a fluorescence image and or a white-light 
image obtained by the endoscope 70 into electrical signals; for detecting 
fluorescence image, a fluorescence image processing unit 91 to generate a 



i 



15 



fluorescence color image signal by processing the electrical signal relating to the 
fluorescence image transmitted from the camera 80; for detecting reflected 
images, a white-light image processing unit 92 to generate a white-light color 
image signal by processing the electrical signal relating to the white-light image 
transmitted from the camera 80; an image saving unit 93 which saves a still 
Image of the white-light color image and/or the fluorescence image on monitor 95 
output by the fluorescence image processing unit 91; a display position selection 
unit 94 which superimposes and decides the display location of the fluorescence 
color image and the white-light color image; display means such as CRT monitor 
95 which display signal output from the display position selection unit 94; a 
switching part 96 which allows the selection and switches between a condition of 
the fluorescence observation and white-light observation. 

[0039] 

A light source 60 having: an excitation lamp 61 which emits the excitation light for 
exciting the fluorescence; a white-light lamp 62 which emits a white-light to obtain 
a white-light image; a mirror 63 which guides a white light to light guide 71; a 
movable mirror 64 which selectively guides the excitation light or the white light to 
the light guide 71 ; a driver 65 which drives the movable mirror 64. 

[0040] 

A camera 80 is connected and detached freely to the eyepiece part 72 of 
endoscope 70. The camera 80 having: a movable mirror 84 which guides the 
fluorescence image or the fluorescence white-light image entered from an 
endoscope 70 selectively to CCD 81 for transducing fluorescence image and 
CCD 82 for transducing fluorescence image and CCD 83 for transducing white- 
light image; a drive 85 which runs the movable mirror 84; a dichroic mirror 86 
which divides the fluorescence image transmitted through the movable mirror 84 
into two optical paths; a mirror 87 which reflects the fluorescence image passing 
through the dichroic mirror 86; a first band-path filter 88 which transmits 
wavelength band X^ to detect fluorescence; a second band path filter 89 which 



transmits wavelength band X2 to detect fluorescence; a first image Intensifier 90a 
for amplifying a fluorescence image which has passed through the first band- 
pass filter 88; a second image intensifier 90b for amplifying a fluorescence image 
which has passed through the second band-pass filter 89. 
In the CCD 81 for transducing the fluorescence image, the output image of the 
first image intensifier 90a is recorded. In the CCD 82 for transducing 
fluorescence image, the output image of the second image intensifier 90b is 
recorded. 

[0041] 

In addition, the angle of the movable mirror 64 and the movable mirror 84 are 
controlled by the switching part 96 through the driver 65 and the driver 85. 

[0042] 

Description will be made on the operation of the fluorescence imaging device 55 
thus configured. 

For example, when mainly observing the fluorescence color observation image, 
the excitation lamp 61 in the light source 60 emits the excitation light XO. 
At this time, the movable mirror 64 is arranged at the angle for navigating the 
excitation light A.0 to the light guide 71 by controlling the switching part 96 
through the driver 65. The target site in a living body is irradiated when the 
excitation light XO is guided into the light guide 71 of the endoscope 70 and is 
transmitted to the 74 which is the tip of insertion part 73 through inside of 
endoscope 70. 

[0043] 

The fluorescence image of the target site resulting from the excitation light is 
transmitted to the eyepiece part 72 on the operator side through the image guide 
75 of the endoscope 70 and then irradiated into the camera 80. The 
fluorescence image entered in the camera 80 is reflected by the movable mirror 
84 controlled by the switching part 96 through the driver 85 and the fluorescence 



image is divided into two optical paths after transmitted througli or reflected by 
tlie dichroic mirror 86. The light which is reflected by the dichroic mirror 86 and 
the light which is reflected by the min^or 87 after passing through the dichroic 
minror 86 are both transmitted to the first band pass filter 88 and the second band 
pass filter 89. 

[0044] 

After the fluorescence image with the wavelength X1 band which is transmitted 
by the first band pass filter 88 is amplified by the first image intensifier 90a, CCD 

81 captures and photoelectrically converts it into an electrical signal. After the 
fluorescence image with the wavelength X2 which is transmitted by the second 
band pass filter 89 is amplified by the second image intensifier 90b, CCD 82 
captures and photoelectrically converts it into an electrical signal. 

[0045] 

The electrical signal of the fluorescence image generated from CCD 81 and CCD 

82 are output to the fluorescence image processing unit 91 . The fluorescence 
image processing unit 91 generates a fluorescence color observation image 
signal after processing the electrical signals of the fluorescence image having 
two different wavelength bands. The fluorescence color observation image which 
is output from the fluorescence image processing unit 91 can be saved as the 
specific still picture by means of the image saving unit 93. 

[0046] 

Furthermore, the fluorescence color observation image passed the image saving 
unit 93 and then sent to the display position selection unit 94. The display 
position selection unit 94 allows a user to select the location for displaying the 
fluorescence image on the monitor 95, the user can choose between the larger 
first display area and a smaller second display area. In this example the first 
display area has been chosen to display the fluorescence image. 



18 



[0047] 

The white light generated by the white-light lamp 62 is reflected by mirror 63 and 
then it is reflected by the movable mirror 64, which is angled to guide the white 
light to light guide 71 controlled by the switching part 96, to the light guide 71 . 
The white light guided to the light guide 71 transmitted to 74 which is a tip of 
insertion part 73 through the inside of endoscope 70 is irradiated to the target site 
of the living body. 

[0048] 

The white-light image which is generated by reflected light from the target area is 
transmitted to the eyepiece part 72 through the image guide 75 of endoscope 70 
and enters in camera 80. The movable mirror 84 controlled by the switching part 
96 through the driver 85 Is moved to the position where the optical path between 
the eyepiece 72 of endoscope 70 and CCD 83 is not blocked. 
The white-light image input into the camera 80 is photoelectrically converted into 
an electrical signal by CCD 83. 

[0049] 

The electrical signal of the white-light image obtained by CCD 83 is outputted to 
the white-light image processing unit 92. The white-light image processing unit 
92 which has input of this electrical signal generates white-light color image 
signal. In addition, the white-light color observation image output by the white- 
light image processing unit 92 can be saved as a specific still picture image via 
the image saving unit 93. 

[0050] 

Furthermore, the white-light color observation image input to the image saving 
unit 93 is also transmitted to the display position selection unit 94. The display 
position selection unit 94 allows a user to choose the display location on the 
screen of monitor 95. The user can select display of the image in either the 
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larger first display area or the smaller second display area, in this example the 
white-light image is selected to display in the second area. 

[0051] 

The switching operation which switches between a fluorescence color 
observation image, a white-light color obsen/ation image, and a stored image is 
performed by the switching part 96 at intervals of 1/30 or 1/60 seconds. 

[0052] 

When switching observation conditions between fluorescence and white light, the 
position of the movable mirror 84 is monitored by the switching part 96 through 
the driver 85. When switching from white-light obsen/ation to fluorescence 
observation, the switching part 96 first operates the movable mirror 64 through 
the driver 65 and sets up the excitation lamp 61 to be guided to the light guide 
71. Then, the movable mirror 84 through the driver 85 is moved to guide an 
endoscope observation image to the image intensifiers 90a and 90b. 

[0053] 

On the other hand, when switching observation condition from fluorescence to 
white light, the switching part 96 flrst operates the movable mirror 84 through the 
driver 85 and sets up the movable mirror 64 through the driver 65. 
Monitoring the position of the movable mirror 84 and controlling the sequence of 
the driver operation prevents damage to the first and second image intensifiers 
by eliminating the possibility of a large quantity of light from the white-light lamp 
62 entering into the image intensifiers 90a and 90b. 

[0054] 

When mainly observing a white-light color image, the user can select the white- 
light color image to be displayed in the first display area and the fluorescence 
color image to be displayed on the second display area by selecting by the 
display position selection unit 94. 
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[0055] 

In this embodiment, the display area of a fluorescence color observation image (. 

and white-light color observation image can be interchanged selectively. 

The image of main interest is displayed in a large size in the first area and a 

relatively small image for comparison is displayed in the second area. In this way 

a large view of the image of interest is provided, and at the same time a 

comparison image is also provided. 

[0056J 

There is the problem that a fluorescence color observation image was disturbed 
by a white-light image being much brighter during observation of the 
fluorescence color observation image. However, by making the white-light color 
observation image displayed In a small size, the diagnostic ability is improved. 

[0057] 

The problem, which is caused when displaying and observing both the white 
color observation image and fluorescence color observation image on the same ( 
screen, is solved by the performance mentioned above and the operation and 
diagnostic ability is improved. 

[0058] 

In this embodiment, the fluorescence imaging device is described which 
simultaneously displays live images of a fluorescence color observation image 
and a white-light color observation image. A similar improvement in diagnosis 
can be obtained by a fluorescence imaging device which displays a live image of 
either fluorescence color observation image or white-light color observation 
image in the first area and a still picture image recorded in memory in the second 
area. 
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[0059] 

A modification of the above mentioned embodiment is to be able to adjust 
brightness of the white-light color observation image in the second area (in this 
case decrease the brightness) when the fluorescence color observation image is 
the main observation image is displayed in the first area. In this way, the 
fluorescence and white-light color observation images can be viewed 
simultaneously and diagnostic capability improves. 

[0060] 

FIG. 7 illustrates the components of fluorescence imaging device which 
incorporates switching between fluorescence and white light observation as well 
as simultaneous display of the live image and a stored image captured when 
switching between white light and fluorescence observation. Since the 
components of this embodiment are basically the same as the fluorescence 
imaging device described as FIG. 6, the same symbols will be utilized for the 
same parts and the explanation of those will be omitted and only the differences 
will be described. 

[0061] 

As shown in the illustration, the fluorescence imaging device (56) of this 
embodiment comprises: a light source 60 which emits excitation light and white 
light; endoscope 70 which extracts and transmits a fluorescence image, 
produced by irradiating the target site inside the body with excitation light from 
the light source 60, and/or a white-light image, produced by irradiating with white 
light, to the outside of the living body; a camera 80 contains an image detecting 
device for fluorescence and white-light images which converts a fluorescence 
image and or a white-light images obtained by the endoscope 70 into electrical 
signals; a fluorescence image processing unit 91 to generate a fluorescence 
color image signal by processing the electrical signal relating to the fluorescence 
image transmitted from the camera 80; a white-light image processing unit 92 to 
generate a white-light color image signal by processing the electrical signal 
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relating to the white-light image transmitted from the camera 80; for saving a still 
picture, an image saving unit 93 which saves a still picture image of fluorescence 
color observation and white-light color observation; a display position selection 
unit 94 which superimposes the fluorescence color observation image and the 
white-light color observation image and decides the display location of the 
fluorescence color obsen/ation image and the white-light color observation 
image; a monitor 95 which displays output signal from the display position 
selection unit 94; a transfer switch 97 which switches between the conditions of 
the fluorescence observation and white-light observation; timing controller 98 
which controls timing of operations of source light 60, camera 80, and image 
saving unit 93 after receiving signals from the switching part 97. 

[0062] 

First, the switching operation from white-light observation to fluorescence 
observation is explained. The white-light color image processed by white-light 
image processing unit 92 is passed onto the image saving unit 93, and then the 
white-light color image is displayed in the relatively larger first display area of the 
two display areas on monitor 95 selected by the display position selection unit 
94. In this condition, the fluorescence observation condition is selected by the 
transfer switch 97. The signal transmitted from the transfer switch 97 to select 
fluorescence observation condition is sent to the timing controller 98. 

[0063] 

Timing controller 98 sends the signal to image saving unit 93 and the image 
saving unit 93 automatically stores the white-light color observation image 
currently displayed in the first display area as a still-picture image when the 
switching signal is inputted. Then, after the movable mirror 64 through the driver 
65 is arranged to guide the excitation lamp 61 to the light guide 71, the movable 
mirror 84 through driver 85 is arranged to guide the fluorescence image by the 
endoscope to the image intensifiers90a and 90b. 



( 
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[0064] 

The fluorescence image amplified by the first and second image intensifiers 90a 
and 90b as mentioned above is photoelectrically converted into an electrical 
signal by CCD 81 and CCD 82 and output to the fluorescence image processing 
unit 91. The fluorescence image processing unit 91 numerically processes the 
electrical signal of fluorescence image of two wavelength bands and generates 
the fluorescence color observation image signal. This fluorescence color 
observation image is transmitted to the display position selection unit 94 through 
the image saving unit 93. 

[0065] 

The display position selection unit 94 displays the still picture image of white-light 
color image stored in the image saving unit 93 in the relatively small second 
display area of the two image display areas on monitor 95 and displays the 
fluorescence color observation image in the relatively large first display area. 

[0066] 

When observation condition is switched from fluorescence to white light, the 
operation order of the movable mirror 64 and the movable mirror 84 is reversed. 
And also the still picture image of fluorescence observation image is displayed in 
the relatively small second display area and white-light color observation image 
is displayed in the relatively large first display area. 

[0067] 

In this embodiment, an observation image which is displayed at the time of 
switching operation between fluorescence and white light is automatically saved 
as a still picture image and is displayed in the relatively smaller second display 
area on the monitor screen. A live image after switching operation is displayed in 
the relatively larger first display area. By comparing two images, diagnosis can 
be performed. 
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By this, complicated operations such as a storing image before switching and the 
still-picture image that is already in memory to be recalled after image switching 
are omitted and therefore the operation ability is greatly improved. Other effects ^ 
are the same as the above-mentioned embodiment. 

[0068] 

In this section, a modification of the embodiment above is explained. It is 
common that several endoscope still-picture images are recorded during the 
endoscope observation. To accomplish this, the endoscope still picture image 
using the image saving unit 93 is recorded on external image recording devices 
by an external image storing operation (release operation) which is not 
illustrated. 

[0069] 

In order to switch the observation mode, the transfer switch 97 is operated. 

When the signal is sent to the timing controller 98 from the transfer switch 97, the 

last still picture image, which is recorded into the image saving unit 93 during the 

endoscope observation before switching operation, is transmitted to the display ^ 

position selection unit 94 from the timing controller 98. And then, the positions 

of the movable mirror 64 and 84 via the driver 65 and 85 are controlled by the 

same procedure described above. 

[0070] 

By this, the display position selection unit 94 displays the still picture image 
transmitted from image saving unit 93 on the relatively smaller second display 
area on the monitor 95 and displays a live image in the relatively larger first 
display area after switching the observation view. 

[0071] 

In this embodiment, the physician can inspect and determine the existence of a 
lesion and its condition more accurately by comparing the image which was 

r 



25 



saved intentionally displayed in the second display area on the monitor at the 
time of switching observation and a live image after the switching operation. 
Other effects are the same as the above-mentioned embodiment. 

[0072] 

FIG. 8 illustrates another components of the fluorescence imaging device which 
switches and observes between fluorescence image and white-light image. 
Since the components of the second embodiment are basically the same as the 
first embodiment, the same symbols will be utilized for the same parts and the 
explanation of those will be omitted. Only the difference will be described. 

[0073] 

As shown in the illustration, the fluorescence imaging device 57 of this 
embodiment mainly comprises: a light source 60 which emits excitation light and 
white light; an endoscope 70 which extracts and transmits a fluorescence image, 
produced by in-adiating the target site inside the body with excitation light from 
the light source 60, and/or a white-light image, produced by irradiating with white 
light, to the outside of the living body; a camera 80 contains an image detecting 
device for fluorescence and white-light image which converts a fluorescence 
image and or a white-light image obtained by the endoscope 70 into electrical 
signals; a fluorescence image processing unit 91 to generate a fluorescence 
color image signal by processing the electrical signal relating to the fluorescence 
image transmitted from the camera 80; a white-light image processing unit 92 to 
generate a white-light color image signal by processing the electrical signal 
relating to the white-light image transmitted from the camera 80; an image saving 
unit 93 which saves a still picture image of fluorescence color observation and/or 
white-light color observation; a display position selection unit 94 which 
superimposes fluorescence color observation image and white-light color 
observation image and decides the display location of the fluorescence color 
observation image and the white-light color observation image; monitor 95 which 
displays signal output from the display position selection unit 94; a freezing 
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switch 99 which captures still picture image of an image during observation; 

timing controller 98 which controls timing of operations of source light 60, camera 

80, and image saving unit 93 after receiving signals from the freezing switch 99. ( 

[0074] 

Description will be made on the operation of the fluorescence imaging device 57 
comprised as mentioned above. 

First, an endoscope 70 is inserted in the living body and screening examination is 
performed under white-light observation. The freezing switch 99 is operated at 
the area in where a disease may exist, and then, a signal from the freezing 
switch 99 is sent to the timing controller 98. 

[0075] 

A signal from the above mentioned timing controller is sent to the image saving . 

unit 93 first and a white-light color observation image is stored as a still picture 

image. The movable mirror 64 is operated through the driver 65 and allows the 

excitation lamp 61 to be guided to the light guide 71 . And then, the movable 

mirror 84 through the driver 85 is arranged to light guide the fluorescence image ^ 

from endoscope observation is guided to the first and second image intensifiers 

90a and 90b. 

[0076] 

The fluorescence image amplified by the first and second image intensifies 90a 
and 90b as mentioned above is photoelectrically converted into an electrical 
signal by CCD 81 and CCD 82 and is output to the fluorescence image 
processing unit 91. The fluorescence image processing unit 91 numerically 
processes the electrical signal of the fluorescence image of two wavelength 
bands and generates the fluorescence color observation image signal. This 
fluorescence color observation image generated by the fluorescence image 
processing unit 91 is saved into the image saving unit 93. 
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[0077] 

The white-light and fluorescence color observation images stored into the above- 
mentioned image saving unit 93 are sent to the display position selection unit 94. 
The display position selection unit 94 displays the still picture image of white-light 
color image stored in the image saving unit 93 In the relatively smaller second 
display area of the two image display areas on monitor 95 and displays the 
fluorescence color observation image in the relatively larger first display area. 
There is no problem with switching this display position as the user's preference. 

[0078] 

By operating the freezing switch 99 again, the white-light color observation image 
can be observed as a live image while displaying the fluorescence color 
observation image as a still picture image. 

[0079] 

Thus, in this embodiment, when screening using white light observation is 
perfomied, diagnosis can be made easier by obtaining still picture image of white 
- light and fluorescence color observation images through freezing operation to the 
area where it is difficult to distinguish an existence of a disease. 
Other functions and effects are the same as the embodiment mentioned above. 

[0080] 

This invention is not limited only to the embodiment described above, and it is 
possible to implement various modifications in the range which does not deviate 
from the substance of this invention. 

[0081] 

[Additional Remark] 

According to the embodiment of this invention as mentioned above, the following 
components can be obtained. 



[0082] 

(1) The fluorescence imaging device having: 

a light source for irradiating light having specified wavelengths to living tissue; 
image detecting means for picking up a plurality of different band widths among 
fluorescence obtained during excitation of said living tissue with light from said 
light source; Image forming means for fomiing a fluorescence color image for 
identifying a lesion area from a plurality of different monochromatic images 
obtained with said image detecting means; and display means for displaying the 
fluorescence color image signals generated from the image forming means as a 
color observation image; 
said fluorescence imaging device comprising: 

color index generation means for generating a color index comprising at least two 
different specific colors among all colors obtainable from said color observation 
image; and superimposing means for superimposing said color index on said 
color observation image displayed on said display means. 

[0083] 

(2) The above-mentioned color index generation means is the fluorescence 
imaging device in additional remark 1 to generate color index by changing color 
ratio of several monochrome images obtained by the image detecting means 
mentioned above. 

[0084] 

(3) The above-mentioned color index is the fluorescence imaging device of 
additional remark 2 which comprised by containing a red color and a cyan color. 

[0085] 

(4) The fluorescence imaging device having: 

a light source for irradiating light having specified wavelength to living tissue; 
image detecting means for picking up a plurality of different band widths among 
fluorescence obtained during excitation of said living tissue with light from said 
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light source; image forming means for forming a fluorescence color image for 
identifying a lesion area from a plurality of different monochromatic images 
obtained with said image detecting means; and display means for displaying the 
fluorescence color image signals generated from the image forming means as a 
color observation image; 

The said fluorescence imaging device comprising: 
analysis means to indicate numerical value of composite ratio of several 
monochrome images of color observation image obtained by the said image 
detecting means; the measurement location designation means to specify the 
analyzing part in the numerical value of monochrome composite ratio from the 
said color observation images. 

[0086] 

(5) The fluorescence imaging device having: 

fluorescence detecting means to record several different wavelength bands 
among fluorescence obtained from exciting living tissue by irradiating specified 
light; fluorescence observation image generating means to generate 
fluorescence observation image from the image obtained by the said 
fluorescence detecting means; reflected-light detecting means to record reflected 
light from living tissue by irradiating light which has several wavelength to living 
tissue; reflected-light image observation generating means to generate a signal 
of reflected-light observation image which produces reflected-light observation 
image obtained from the said reflected-light detecting means; image selection 
switching means to selectively switch a image display in each image display area 
provided with display means to display the said fluorescence observation image 
and reflected-light observation image simultaneously on the said display means 
having two different display areas. 

(6) The fluorescence imaging device mentioned in additional remark 5 displays 
one of the images by the said display means is a live image and another is a still 
picture image. 



[0087] 

(7) The fluorescence imaging device having; 

fluorescence detecting means to record several different wavelength bands 
among fluorescence obtained from exciting living tissue by irradiating specified 
light; fluorescence observation image generating means to generate 
fluorescence observation image from the image obtained by the said 
fluorescence detecting means; reflected-light detecting means to record reflected 
light from living tissue by irradiating light which has several wavelength to living 
tissue; switching means to select one live image of either fluorescence 
observation image or reflected-light observation image by having the reflected- 
light image observation generating means to generate reflected-light observation 
image signals which produces reflected-light observation image obtained from 
the said reflected-light detecting means; still-picture image saving means to 
obtain a still picture image of fluorescence observation image or reflected-light 
observation image at the time of the said switching means; display means to 
display live image of the fluorescence image, the reflected-light image, and still 
image differ from live image of fluorescence and reflected-light saved by the said 
still picture image saving means. 

[0088] 

(8) The fluorescence imaging device mentioned in additional remark 7 has the 
said display means which has two display areas and each display area displays 
different image. 

[0089] 

[EFFECT OF THE INVENTION] 

According to this invention described as above, the fluorescence imaging device 
can provide the physician the ability to objectively identify a subtie variation in the 
tones of a fluorescence image to distinguish the presence of lesion and analyze 
the conditions of the lesion easily. 
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[BRIEF DESCRIPTION OF ILLUSTRATIONS] 
[FIG. 1] 

Fig. 1 or Fig.4 regarding to the first embodiment of this invention. Fig. 1 
illustrates the summarized component of a fluorescence imaging device. 
[FIG. 2] 

The spectrum diagram of fluorescence emitted from normal tissue and lesion. 
[FIG. 3] 

The color distribution diagram showing the relationship of the tone of normal area 
and.diseased area. 
[FIG. 4] 

The illustration showing one example of the component of a color index. 
[FIG. 5] 

The illustration showing another component of the fluorescence imaging device 
regarding to the second embodiment of this invention. 
[FIG. 6] 

The illustration showing the component of the fluorescence imaging device to 
display and observe a fluorescence image and a white-light image 
simultaneously. 
[FIG. 7] 

The illustration showing the component of the fluorescence imaging device which 
switches and observe the fluorescence image and a white-light image displayed 
simultaneously. 
[FIG. 8] 

The illustration showing another component of the fluorescence imaging device 
which switches and observes a fluorescence image and a white-light image. 



[EXPLANATION OF ILLUSTRATIONS] 

1. light source 

2. endoscope 

3. camera 

4. image generating device 

5. monitor 

6. identification means 
6a. color index data part 
6b. superimposing part 

50. fluorescence imaging device 
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[translation of Japanese text in Figure 1] 
(refer to EXPLANATION OF DRAWINGS) 
4a image processor 
item below 8a, 7b obsen/ed part 



2] 



[FIGURE 2] 




translation of Japanese text in Figure 2] 
vertical axis fluorescent intensity 
tioriz axis wavelength 
top line nomnal 
middle line dysplasia 
bottom line cancer 
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[FIGURE 3] 
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[translation of Japanese text in Figure 3] 
vertical axis camera output for red (red) 
hon'z. axis end-use [sic] camera output (cyan) 
origin black 
diag. axis whiteness 

circles cancer, dysplasia, inflammation, normal 
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[FIGURE 4] 
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[translation of Japanese text in Figure 4] 

top to bottom: cyan, white, bright red, dark red 
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translation of Japanese text in Figure 5] 

4a image processor 

9a ratio measurement part 

9b measured position determination part 

51 fluorescent image apparatus 
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[translation of Japanese text in Figure 6] 

55 fluorescent display apparatus 

61 excitation lamp 

62 white ligiit lamp 
65 driver 

85 driver 

91 fluorescent image processor 

92 white image processor 



93 image saving apparatus 

94 position selector 
95 

big circle 1 display region 
liWe circle 2"** display region 
96 switching part 
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[translation of Japanese text in Figure 7] 
56 fluorescent display apparatus 

61 excitation lamp 

62 white light lamp 
65 driver 

85 driver 



91 
92 
93 
94 
95 



96 
97 
98 



fluorescent image processor 
white image processor 
image saving apparatus 
position selector 



big circle 
little circle 
switching part 
switch 

timing controller 



1^* display region 



2"*^ display region 
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[translation of Japanese text in Figure 8] 
57 fluorescent display apparatus 
61 excitation lamp 
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62 white light lamp 
65 driver 
85 driver 

91 fluorescent image processor 

92 white image processor 

93 image saving apparatus 

94 ' position selector 
95 

big circle 1 display region 
//We circle 2""^ display region 
96 switching part 

98 timing controller 

99 freeze switch 
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[SUBJECT] 

^t^M^<D^^^^\^(Dmt A variation of the delicate tint of a fluorescent 

^^m^mmLX. m^i^^ image is distinguished objectively. 
^(D:^tE^m^<D:^m<DmSiii offer the fluorescent image apparatus with 

^B\^ir^^^M^^9.^^^ which an operator can determine existing of a 

't'b^iio disease, or the condition of a disease simple. 

IM^^^] [SOLUTION] 

^^M^^S^s B)l&tft^^± For the fluorescent image apparatus, the light 

^^^yyyi a ^^x.itytM source device 1 provided with lamp 1a which 

y^Sl^N B}f&^\ZX^Mtltjik generates excitation light, the endoscope 2 

^^tULX^W^iz^^T^i^ which the fluorescent image by excitation light 

2 t . LXW, is detected and is b^nsmitted to an extemal. the 

Mis ■i-i^^^^'t" 5 :* ;^ 7 3 ^ camera 3 which a fluorescent image is recorded 

M^im-^^^ML'X^^:^y— and performs a conversion to an electrical 

W^it^^^^-f-^W^±j3^^ signal, the Image generation apparatus 4 which 

W.4t^ processes an electrical signal and generates a 

^^'t'-S^ — 5 ^® fluorescent colour image signal, the monitor 5 

®_b{c:^^$tt5:it3t:^7^SI which displays a fluorescent colour image 

^®^5 a (Dfe^fcJ: 0^^^ signal, the colour tone of fluorescent colour 

(D^^->^m^^(0:^M^m't observation image 5a displayed on a monitor 

5fe•a'V^^|^J^;^'^r— /i/5 b (Dx screen superimposib'on part 6b which 

Sr4fifei"5 fcfe<D#.if superimposes ttie signal data of tint judgement 

— SB 6 a S-U^ w OfeJi^-r — scale 5b generated by colour Index data part 6a 

a i o X^^ $ titc-& for generating the data of tint judgement scale 

-g'V^Jt^fJ^;^.^^-— /U5 b (Dft-§-r 5b which distinguishes existing of a disease 

^iB-yt:^ y —M^M^\:iM. part, and condition of a disease part, and this 

^a-^^rjii-'Sx— ^ >'7K— X colour index data part 6a on top of the 

aid h t ^-dx-fc^JSU^^ 6 t fluorescent colour observation image It is made 

X^^LX^^^a from discrimination means 6 provided with 

these 
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[translation of Japanese text in Figure 1] 
(refer to EXPUKNATION OF DRAWINGS) 
4a image processor 
item below 8a, 7b observed part 



[CLAIMS] 



[CLAIM 1] 

A light source device which irradiates a specific 
illumination light to an organism tissue, the 
image recording apparatus which records the 
fluorescent image of several wavelength band 
from the fluorescent from which excite the 
above-mentioned organism tissue by the 
above-mentioned illumination light, and are 
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(D^fl^W^miMLX^. m^U obtained are different, the image generation 

■Cfe€>:6^;6^$r4^JSiJ't"5ytJ60 apparatus which generates the fluorescent 

7 — H^ffl -^-^Sr^fefife-f^ colour image signal for distinguishing whether it 

M^^^^fi is a disease part from several monochromatic 

^(DM^^^^M.'^^^^tifc images obtained from this image recording 

®^fi-§-Sr*7— IS apparatus are different, it is related with the 

!^M^t UT^^i"5^^^fi fluorescent image apparatus provided with the 

i:^Sr<ix.fc^3felii^^tt 131*3 display device which displays the fluorescent 

f % colour image signal generated with this image 

ltfaB:^7— M^]ii^t?#f>ti'5 generation apparatus as a colour observation 

±X<D^m(D 0 'P^J: <ti> image. 

2'OSX±<DMfj:^^\zX<3XM Wherein, inside of all the colour tones obtained 

^$ix5fej§^^^j56;'t"2)fe^i by the above-mentioned colour observation 

^^la^^^t^ images, colour index generation means to 

BulES^^Sic^^^tLyt;*/^ generate the colour index comprised by the 

— IS^iii•S^^c^ StUS-feJi^SrM colour from which more than two are different at 

fe'a't^-fr 5:^ jj^—X least, superimposition means which 

^^t^ superimposes the above-mentioned colour 

^M^tzZt^^f^t-t?)^^ index on top of the colour observation image 

M'^^fio displayed by the above-mentioned display 

device, these were equipped. 
The fluorescent image apparatus 

characterized by the above-mentioned. 

[mmomwmm] [detailed description of invention] 



[000 1] [0001] 

mm<om-r^m^^m] [technical field] 

:^^^it. B^^^^i^BM<D This invention irradiates excitation light to the 

U^M^U&^B^ LX, r O part for an observation of an organism tissue. 
i&®^(cj;5^^^$r#6it^ It is related with the fluorescent image 

M^^W^^'t^o apparatus which obtains the fluorescent image 

by this excitation light. 
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[0002] [0002] 

l^^<D^m [PRIOR ART] 

^i^MM(DWi^M'^a^iSL In recent years, excitation lights are inradiated to 

^ib^^^^^ltLs ^(OBjf&tft the part for an observation of an organism 

\zi:^X±immi!)^h%m^^ tissue. 

i'S S ^^^-^x ^ii>^i^^^ These excitation lights detect from an organism 

ALXisyt'^ltM^fO^yti: tissue, the self-fluorescence generated directly 

yvM^fLX^mh^ ^(0^% and the fluorescence of the medicine 

^^<D beforehand injected Into the organism as a 

M-^SP^ffl^cC }f(DmB.^M two-dimensional image. 

^^Wr'f' ^ S^ffd^ffi V (o ti/OO The technique whereby the permeated illness 

h^^ ^KD^^^^^ff ^tz^ condition, such as the modification of an 

(O'^^M^^M.i^^^^tiX^/^ organism tissue and varieties of cancer, is 

5o diagnosed from that fluorescent image is used. 

The fluorescent image apparatus for 
performing this fluorescent observation is 
developed. 

[0 003] [0003] 

S^^3tt^*5V^T{i. In a self-fiuorescence, if excitation lights are 

{^fibS3t^fiiltt"5 i:^ ^(DW) irradiated to an organism tissue, the 

®5t <t *) R\/^^^<D'^^t^^^ fluorescence of a wavelengtii longer than those 

■rSo ^m^i^n^^yt^Kt excitation light will occur. 

LTfix ^Jx.tf =17— -y^x N As the fluorescent material in the organism, 

ADH (=3^yT^KTx^ for example, there is collagen, NADH 

yji-^yyi-^}^) . FMN (7 (nicotinamide adenine ?nukunochido?) and 

7lfi^^y^^U;*-^K) X t' FMN (flavin mononucleotide), ?biridine? 

y ^ Ymii^h^o nucleotide, etc. 

ftift-eiix rroip^i^^Sr^ Recentiy, the interactive relationship of 

^i" i> ^W- tM^t(0 materials in the living body and the illness which 

tBSM-^ 5^511^ '^cf;t)oo$> generate such a fluorescence is becoming 

Ox •tit(^:^5tl-J; 19 01^0 clear, and the diagnosis of cancer etc. is 

^^:6Wig'C*fe 5o possible by tiiese fluorescents. 
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[00 04] [0004] 

— M^(D-^yt\^iS\/^X1i-t, On the other hand, in the fluorescence of a 

±^fy^^Xi-^^^^Wt L medicine, HpD (hematoporphyrin), Photofrin, 

Xti^ HpD (^^hJff/v^w' ALA((delta)-amino levulinic acid), etc. are 

y>') ^ Photofrin^ used as a fluorescent material injected into in 

ALA (6 — amino le the living body, and these medicines have 

yulinic acid)^ accumulation property, towards such as cancer, 

id^ffi V'fjixSo wttb (DM^ fi An illness part can be diagnosed by injecting 

^^iH^(DMM\i'd^h'0 ^ Zti this in the living body and observing the 

^^mizmXLIk^^mmi- fluorescence. 

t X^B-^^^WWiX ^ Moreover a fluorescent material is added to a 

5o ^fc^y ^ n— :^/^Jit^^c: monoclonal antibody, and there is also a 

^3tfeS^#;^JP$-fr^ ^JWiiiW- method of making the disease part accumulate 

X "9 M'^Ul^'^^^W.^ the fluorescent material by the antigen antibody 

M^^'t^:)^^hh^o reaction. 

[0005] [0005] 

S!j^3fc tLX itM X. U'— 1f As excitation light, for example, a laser light, a 

^^'/Wn^'T mercury lamp, a metal halide lamp, etc. are 

Vy:^ym^m\'^ht\.. mmt/t used. 

^±WB.^^M^'t^:it\^^ The fluorescent image of the part for an 

oTM^^^pi5^(D^7t^^# observation is obtained by irradiating excitation 

So w <D^t^^\z J; ^^i^W^ light to an organism tissue. 

K^fdif bW^^J^'^yt^^tai^X The weak fluorescence in the organism tissue 

2^7C<D'lk%M^^±0.l^s M by this excitation light is detected, and a two- 

^> W^Wr^^Oc dimensional fluorescent image is generated, 

observation and diagnosis are perfonned. 

[000 6] [0006] 

^(OX^fi^yt^M^i'?)'^^ In the fluorescent image apparatus which 

iil^^ttl^i^3V>T(t^ — ^Id^ observes such a fluorescence, the fluorescent 

WBMii*)^^-f'^'^yt^^h^ from specific wavelength band generally 

&^^^i$.^W.'^liil^X. generated from an organism tissue is extracted. 

^S^=ff o XM^it L'^ It is processed numerically and made into an 

o T V ^ S o image, and diagnosing is camed out. 
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[000 71 [0007] 

5 4 7 9 2 For example, strength of the self-fluorescence 
^<ikW^itBM(D^^1kt/t(D^ of a tissue is utilized In the unexamined- 
g^ffjffi Ur. i^[^(Dm^BM Japanese-patent-No. 6-54792 gazette. 

w ^ ^ The image recording apparatus which 
'^HH^'t^Wi.W^ltt^^^^ti enables it to detect and perfonn the 
XV^^o ^(DWi^^H'^it^ % identification of the area of an abnormal 
tftM^iz. o XJE'^BBs structure In the body is disclosed. 

^ffi^^^^S<J-f 5# in this image recording apparatus, when 
^-=-:^^— ±(w^^$ti5!^ performing the identification of a normal tissue, 
^®^cD^fe!>?^^fe^V^O^'^t:^ inflammation, the heteromorphism, the early 
SIC LX^^<D^^^^^(D^ cancer, etc. by the fluorescent image, existing 
^^^JS'J't'^o of a disease and condition of a disease are 

distinguished on the basis of the variation of ttie 
delicate tint of the fluorescent image displayed 
on a monitor. 

[000 8] [0008] 



l^mi>m^v^o t-r?>^ [problem addressed] 

M] IHowever, in the image recording apparatus 

L>6^L?fc;5^b^ S&IH#M^6— cunrently disclosed by the above-mentioned 

5 4 7 9 2-i-4if#tc|i;^$ti/'C unexamined-Japanese-patent-No. 6-54792 

\^^^Wi^BWiXit^ytm^<D'0. gazette, the variation of the delicate tint of a 

fel>7i:-fe^V^(^^^h:^^ff^cc»aEM fluorescent image was distinguished by Oie 

{CJio-C^JSiJLTV^fco w(7?fc subjectivity of an operator. 

W^O\Si\th t^*)s For this reason, that discrimination standard 

^(DMn\^2:^X^(Dn%mm changes with facilities of an Infinnary etc.. and 

fiS'fc!?> 2jqjgij^!po^ii>f|i;6S between operators, whereby combining of a 

MMXh o fCo discrimination standard was difficult 

[00 0 9] [0009] 

^^^MitJi^'^^i^^^X^^^ This invention is formed in consideration of the 

fitch (DVh ^ . ^ytM^OWL above-mentioned situation. 
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WJ:^'^^^(Dmt^^m^m A variation of the delicate tint of a fluorescent 

LT . ^^#d^?s^(7)#^E^?s image is distinguished objectively. 
^W^ffiO^JSiJ^^^{cf 6^ It aims at offering the fluorescent image 

ytMW^W:^^^^^:it^U apparatus with which an operator can 

6tl L T V ^ 5 o determine existing of a disease, or the condition 

of a disease simple. 

[0 0 10] [0010] 



iWm^M^i'^ tz^O^m] [SOLUTION of the INVENTION] 

^^^(D^yt'm^^Wt. For the fluorescent image apparatus of this 

iia^{c#;^(75M5^3fe^fi?.lt't'5 invention, the fluorescent image apparatus 

^MBWt. mW.±i^%K^^^m provided with the light source device which 

f5R?.?^7fef^ct *9StiSLT#^tL irradiates a specific illumination light to an 

^'^^i^h^ organism tissue, the fluorescent from which 

excites the above-mentioned organism tissue 

Wits ^©S^^fitcioT^ by the above-mentioned illumination light, and 

fc^^(7)^/£5¥'fe]if^ J: 9 > is obtained, and the image recording apparatus 

^^SB'Cfe5d^^;6^iS:^Jg'J-t"5 which records the fluorescent image of the 

tc^cD^^^ ^~®^jt#Sr^ wavelength band where some are different, the 

J^-t^M^^f^^Wt. w©M image generation apparatus which generates 

i&^^^Wi'^^^^titc^tft:^ the fluorescent colour image signal for 

y—W^it^^:^ y—M^Mik distinguishing whether it is a disease part from 

tLX^^ir^^Tjk'^^t^^ the monochromatic image obtained from this 

:^ti'^^MW.^W:XhoX^ m image recording apparatus are different, and 

iE;<7y^M^ii^lr#?5ti6^ the display device which displays the 

T<7)-fep(D 0 < th2 fluorescent colour image signal generated with 

<:>Sl^(D^fj:^'&\zXoX^^ this image generation apparatus as a colour 

$ti/5feit^^^J5fe"t"5feit^ observation image. 

^^^^t^ ifflS^^i^fil;!^ Comprising, colour index generation means to 

^^titz:^ y--M^Mi$L\^^ m generate the colour index comprised by the 

IH-feif ^SrM^fe^ip-ti'S colour for which more than two are different at 

— t X.T V ^ least among all the colour tones obtained by the 

above-mentioned colour observation image, 
and superimposition means which superimpose 
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the above-mentioned colour index on top of the 
colour observation image displayed by the 
above-mentioned display device provided. 

[0011] [0011] 

^<D^^\cJ:tilif^ ^±{^ According to this component, the delicate tint of 

^^^ttTV^'S^^t;*? the fluorescent colour observation image 

©^(^W^^^-^-v^^^^fi^ic: cun-entiy displayed on ttie monitor is 

fiJSU LT. m^O^^mSti: distinguished objectively. 

if^B^Wi(D^^^^x. ^ o Existence, tiie range, etc. of a disease can be 

diagnosed for the illness condition. 

[0012] [0012] 



l^m<DmM<DmM] [Embodiment] 

SXT^ |EI®^#fl?,L"C:$:^l^co Hereafter, the embodiment of this invention is 

MM'^J^M^^^M't'^o Ml^J: explained with reference to a drawing. 

Lm 4 it:^^m(DM 1 MMJ^ Fig. 1 or 4 concerns the 1st embodiment of 

m\m*). mn-i^^mmmm this invention. 

oW^M^^^'tW.^M^ 0 2 Fig. 1 is an explanatory drawing showing tiie 

it.jE'^W^RXJ^^^^fSMi}^^^ schematic component of a fluorescent image 

■t"5f^3fe<^^'^^ h/^l^x M3 apparatus. Fig. 2 is a fluorescent spectium 

tt.^^:ti y—M^W^i^^i'f^ diagram emitted from nomnal tissue and 

lE'^Ui)Lt^^Uitt<D'&^\^ lesioned tissue. Fig. 3 is a colour distribution 

OK#x^^i"'fe^>^llIx M4iit diagram showing the relationship of the tint of 

^^U(DM^(DlM^^'i'MX* the nomial part and the disease part in a 

-So fluorescent colour observation image. Fig. 4 is a 

diagram showing 1 example of the component 

of a colour index. 

[0013] . [0013] 

@ 1 K^i"^ ^ \:i:$^MMM<D^ As shown in Fig. 1, the fluorescent image 

t/tMWMM. 5 0 (tx Mi^^^^ apparatus 50 of this example is tiie light source 

^$i±-5)fet!l"Cfc5 7 1 a device 1 provided witti lamp la which generates 

^i^^tztaWMWil excitation light and which is a light source, tiie 
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It^ib ^fi^Tfe^^v endoscope 2 by which the fluorescent image by 

^i^^^(DU^U^\^^Mir6— this excitation light is detected, and is 

i^OSb^^tlc iS:^^^^ transmitted outside while the excitation light 

^{±lLT:^f^^{c:^]^^2>F^^ from this light source device 1 is guided and 

^2 i:^ :i(DfyUM2X^^htl irradiating to an observation part in the living 

fc^^^^Wi^LX'^^it^K body, the camera 3 which is the image 

^Jfe"f"5ii^^fil?fe5;*7;^ 7 recording apparatus which the fluorescent 

3t^ Z(D:;f7?^y 3t^h^T&^ image obtained by this endoscope 2 is 

tb5S^fi-^^^SLT:^5fe:^7 recorded, and perfonms a conversion to an 

7^H^fi-^S:^J5£"t'5®^^& electrical signal, Image-processing part 4a 

S$B4 a ^ii;tfcM#^fi£^S which processes the electrical signal 

4 t. Z(DM^{^'^U4 a X^ transmitted from this camera 3, and generates 
J^^tifc^^:^ y'-^W^iS-^^ a fluorescent colour image signal The image 

5^^S®Xfc50!l;t{i generation apparatus 4 is provided with these, 

CRT^^^ i&.T^^'^ t h For example, it is the display device which 

5t^ w^T^-^e^^ 5 displays the fluorescent colour image signal 

<DMMJii^^^^ti^'^^:fjy generated by this image-processing part 4a, 

— M^M^ 5 a (D^plc <t 9 ^ with the CRT monitor (the monitor Is described 

^^(D^^tE'^m^no^ii^m^m below)5. 

S»Ji•5^xEt•5fe^V^^J^;^>{r Colour index data part 6a for generating the 

"/V5 b data of tint judgement scale 5b which 

*<DfeJg^7^— ^515 6 aRX^^ distinguishes existing of a disease part, and 

^'feJi^x— 6 a iCckoT condition of a disease part according to the 

^t^jJc^ti/i^cfe-o^V^^J^j^^Jrw-yv colour tone of fluorescent colour observation 

5 h(Dit-^y^--^^mtiWi$i^ image 5a displayed on the screen of this 

a \:iX^^^^fitz'^^ monitor 5 and which is mentioned later, and, 

^-'^^Mi^l^M^'nt^^^ superimposition part 6b which superimposes 

-^^^^^^ i^^^-^^pPe b i: ^ the signal data of tint judgement scale 5b 

m:ttcmn^^ 6 t X±Sa5;5^ generated by this colour index data part 6a on 

$ tiT V ^ 5 o top of the fluorescent colour obsen^ation image 

generated by above-mentioned image- 
processing part 4a The principal part consists of 
discrimination means 6 provided with these 
parts. 

[0014] [0014] 
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^£^Ox BuiEM^^iiSpB 4 a "T?^ In addition, the fluorescent colour image signal 

titc^^if y ^Mj^iS-^ generated by above-mentioned image- 

it^ y^w^— >f V/K— X|fP6 b processing part 4a passes through 

SrilLT^^-^ 5©®®±fc::^ superimposition part 6b, and is displayed as 

3fe:fr y — M^®^ 5 Si t LT^ fluorescent colour observation image 5a on the 

^$tb> H&IE-feit^v^— :^^lfP6 monitor screen 5. 

a \zX^X±^^iitc^^\^^^ The signal data of tint judgement scale 5b 

BW-X'ir— /V5 b (Dft-^-r— ^fi generated by above-mentioned colour index 

lulS;^'— i^;K~X§|5 6 b data part 6a passes through above-mentioned 

^iiLT^^^ 5C0lj®±l:::^ superimposition part 6b, and is displayed with 

V 5 a L fluorescent colour observation image 5a on the 

T^^^tiSo monitor screen 5. 

[0 0 151 [0015] 

tijIH^^Ji^tt 1 fix The above-mentioned light source device 1 

•fSfcfcoWfe^^O^tS:^^ combines filter 1b with especially nanrow 

$*5fcfelc:S^)feSr^t"5^ banded 400 nm - 450 nm which transmits a 

>^ ^/Wn^^ blue light with a lamp (for example, metal- 

Tk^^iry >'^>'y) 1 halide-lamp, mercury xenon lamp) 1a which 

a {3^W'fe©)t^]Si§'t"5 4 emits white light, in order to generate the light of 

0 0 n m-- 4 5 0 n mO^^^ the blue area for exciting the fluorescence. 

[0 0 161 [0016] 

tiIfEP^^^2{t^ ^W^P^^W7< The above-mentioned endoscope 2 has long 

^tb5lfflfi^c?^Ap|52 aSrW and slender insertion-part 2a inserted into the 

H&IS)tagy^fil/5^b<7)ja® living body. 

Ap|55feiffi^'C'B^"f"5 7 The illumination optical system which has 

^ ViJ^ V7 di 7 b light-guide 7a and illumination window 7b which 

^^^^^^^%^%t. M^$I5 transmit the excitation light from the above- 

^0^3fe^^¥7cffiiJ<7)g§BM§P2 mentioned light source device 1 to the 

b^T€^"^5li.^^8 a^U^ insertion-part end, the obsen/ation optical 

^T;^— v^j^f-l" K 8 b ^^'t'^M system which has observation-port 8a and 

^Tfe^^it J5fe$tiT image guide 8b which transmit the fluorescent 

V^So image of an observation part to eye-piece part 
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2b near the user. These are provided and it is 
comprised. 

[ 0 0 1 7 J [0017] 

ItflE;* 7 3 fix BulErt^^ 2 The above-mentioned camera 3 is detachably 

O^BIIfi!2 b connected to eye-piece part 2b of the above- 

$^^5o i<0;«;7<73lctt rt^ mentioned endoscope 2. 

ii2<:o^liS^:/X8 c <tUlfns The dichrolc min-or 10 which divides the 

;i7 ^ 7 3 Alt't" 5 !^3felfe^ 2 fluorescent image which incidents to the above- 

^(D^tW^^^l't^y^ ^ mentioned camera 3 from eyepiece 8c of an 

iy^^y— 1 0 HUl5^ ^ ^ endoscope 2, to this camera 3 into two optical 

^y—l O^MT&\^tz paths, the first band-pass filter 11 which 

!^3t^^^t±l"t"Sj^ft^^ ^ 1 transmits wavelength band (lambda)l which 

Sri^ai't"'5^ 1 (Dy<>' }^/<:a y detects the fluorescence which transmitted the 

W /v^ 1 1 i^ ^lEy'f iJ' n xf above-mentioned dichrolc mirror 10, and the 

y ^ 0 'T?^ltLfc:ii5t mirror 13 which reflects the fluorescent Image 

^ 7— 1 3 t ^ Hfl reflected by the above-mentioned dichrolc 

^n>fy:i7$7— lOS minror 10, the 2nd band-pass filter 12 which 

0^5:7—1 3-CSI+Lfc^)t^ transmits wavelength band (lambda)2 which 

^{^•^■51^:^^^ A. 2 SrJSaii detects the fluorescence reflected by the 

t"5^2 0^^v hv-?;^7^/v^ above-mentioned dichroic mirror 10 and the 

12i. ttjfEll 1 hv-?;^ above-mentioned min-or 13, the 2nd image 

7^/Vi?l \ 'kW^\yfd^%'^ intensifier 15 which amplifies the fluorescent 

^i^^'i'^Ml ^^—i^^ > image which transmitted the first image 

T^^-yyr^T m^PX^m . intensifier (it abbreviates as l.l. in the 

I. iffl&IE) 1 4StJ^Bufa^2 drawing(s)) 14 which amplifies the fluorescent 

O/^i^ K/-?;^7-</v^ 1 2^M image which transmitted the first band-pass 

LyS:^^^^riii|g1-5i^ 2 <0 filter 11, and the second band-pass filter 12. 1st 

^ —-y^ Vryyyr^TX CCD16 which records the output image of the 

5 t , t&IEH \<0^ :^—''^^y first image intensifier 14. cCD17 of the second 

y-yyyr \ 4<Diii^^^ which records the output image of the second 

Wi^'i'^f^ l<7)CCD16i:, image intensifier 15, these are provided and it is 

HulS^ 2(D-( ?i -'J>^ yy-y^y comprised. 

^%2<DCCT> 1 7 }i^'^yLX 



99/10/18 



16/61 



(C) DERWENT 



JP11-89789-A 



^DERWENT 



[0 0 18] [0018] 

±K&cO J: 5 {c^^ifeLfc^^®'^ The effect of the fluorescent image apparatus 

5 0 Of^ffi ^Ift W"t"2>o ^ 50 comprised as mentioned above is explained. 

T s ^Jli^fi l<Dy vrf 1 a <t First, from lamp 1a of a light source device 1 , 

0 X excitation-light (lambda)O which is a blue area 

0 ^l§^$-&TF*9'^ is generated, and the wavelength of the light 

^207^ yiS-< K7 a \zM% performs guides the light to light-guide 7a of 

i"5o h;«f^ K7 a endoscope 2. 

0 (t. i^^ Excitation-light (lambda)O by which the 

2 F^lflS^ao -CR?.0J^ 7 b light-guide was performed to this light-guide 7a 

h^W-'^<J^Wi%%'&.\^'^'b^^X is irradiated toward the observation part in the 

^.M^ tbSo ^ l^'Cs H^SP-fe living body from illumination window 7b through 

•b-^h<J:>^^%\^X,'^'^%Wit^ the inside of endoscope 2. 

rt^^ 2 8 a S.U'^ And, the fluorescent image by the excitation 

—i/i)^ K8 b ^MZX^TtM light from an observation part is transmitted to 

<^^ilBl5 2 b ^"C-fei^^HT;*/ eye-piece part 2b on the user side through 

7 3 lc:Alti"5o obsery^ation-port 8a of an endoscope 2, and 

image guide 8b, and incidents to a camera 3. 

[0019] [0019] 

7 3 tcAlt L;/t^3fe^ An incident fluorescence image Is first 

(i. ^"f H ^4 ^ "^-i V ^ transmitted or reflected by this camera 3 in a 

— 1 0 ^]gjl3l{±S;M$ttT 2 dichroic mirror 10, and divided into two optical 

o(D^J^{c5>W$n6o ^(^^ paths. 

'f^n^ 5/^^7—1 0 ^igi^ After the fluorescent image which transmitted 

Lfc^^fe^fi, Ml(Z)/^vhVN this dichroic min-or 10 transmitting the first 

T^y 1 1 ^'^c^\^X% 1 band-pass filter 1 1 , and amplifying by the first 

<r>^ 7< — v'^ VfV-yyr^T image intensifier 14, it records by CCD16, and a 

1 4'CiiitB$iT'fc^> CCDl photoelectric conversion is performed to an 
6 T'»^ $ nrS^fi-^lci^fe® electrical signal. 

^Ife^tbSo — Bfrfsy^^ On the other hand, after reflecting by the 

n^f ^ 7— 1 0"CSIt$tb min'or 13 again, and the fluorescent Image 
fltJ^^ 7— 1 3 reflected by the above-mentioned dichroic 

Sit UT^ 2 O/^y hv^:^ y ■< mirror 10 transmitting the 2nd band-pass filter 

)V9 1 2 ^ri^ii LT^ 2 O'f p« 12 and amplifying it by the 2nd image intensifier 
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— v?^ >x>v^7 r-r T 1 5 -e 15, it is recorded by CCD17. and photoelectric 

lite $ tbfc^^ C C D 1 7 "XsWl conversion is perfomned to an electrical signal. 

[0020] [0020] 

^ UT. MIE C C D 1 6 SU^C And. the electrical signal of the monochromatic 

CD 1 7-x?^tt-etL^lfebr# fluorescent image of the different colour tone 

hfitzmti:^'&m(DW^-^yt^ obtained by above-mentioned CCD16 and 

(omMit^i-im^^mU 4 a ic ccD17 by respectively perfomiing a conversion 

At} $ ti/^o w coH^MS^iS 4 is input into image-processing part 4a. 

a-Cfi, 2o(DM/£5iS:i:^^ In this image-processing part 4a. the 

<r>m^^(Dm^iB^^^%^m electncal signal of the fluorescent image of the 

L"C^3fe:*'7— W^it-^^^fig 2 differing wavelength bands is numerically 

"^^o processed, and a fluorescent colour image 

signal is generated. 

[00 2 1] [0021] 

IS 2 fii^"f i 5 J: The fluorescence of the visualisation area in the 

50^pP& It 5 "I^M^<75 observation part according to excitation light as 

^^fis ^M^tt 1 b mki ^ shown in Fig. 2 is the excitation light (lambda) 0 

titc^^yt X 0 (^!lx.{^ 4 0 0 (for example, it becomes a strong distribution of 

n m~ 4 5 0 n m) J: 19 the band of a wavelength longer than 400 nm - 

&(D^i^<D^^ji^1fi tta^o w 450 nm) ) by which the radiation was perfomied 

iE^SC'iafi. ^fefi^ from the light source device 1. 

X 1 #35<^#{C4 9 0 nmt^ At this time, a nonnal part near green area 

b5 6 0 nm(7)$fiH"e*3t^S (lambda)1 especially has a strong 

i>^^<. iSttifomMU-vn^ fluorescence intensity at 490 to 560 nm. 

3fe3^^;65||< 7^5^ ioTx ^ In disease parts, such as by cancer, the 

fe^*^ X 1 Hj&ts ^tii.*)i> fluorescence intensity becomes weak. 

jScS<^:Rv^^fe^l^ a. 2 fd"iff Therefore, near green area (lambda)1, and 

(#l3^6 2 0nm~8 0 0n near where the wavelength is longer than this 

m) ^^yt^^^miiW which is red-colour area (lambda)2 (especially 

^^mU 4 a T'#>!r MUit L. 620 nm - 800 nm)), the fluorescence intensity is 

^i4^M^C0'l4t*t^^JS'J"t"5fcii6 respectively made into an image by above- 

<OlBi%'^ 7 — M'^if-^^^J^ L mentioned image-processing part 4a. 
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X^^^ 5(DWi^Ji\^'^yt:by The fluorescent colour image signal for 
— M^M^ 5 a (mi ^M) ^ distinguishing the characteristic of an organism 
^;^'t"6o wCOt#. ^%l3y tissue is generated, and fluorescent colour 
^^^M'^^M^bT^^l^^'C observation image 5a (diagram 1 reference) is 
h S t>^^f)^(D^\%^\ < displayed on the monitor screen 5. 

"TSfcfe, 1 In order observe the fluorescent colour 

(D^^i/TXO^f'fMt'^'^ ^ observation image and to make the 
'fe^*^ ^ 2 (D^^'^(D discrimination of whether It is a disease part or 

ft-^i: LT^^i"5o not easier, for example, the green area 

ia3(c^-fJ:5(^x i/T^^i. (Iambda)1 Image is displayed with a video 
^\z.ii<:>Xik%tJy^WMM^ signal of cyan, and the red-colour area 
^CRT^^^<Diiiii±l^*^ (lambda)2 image is displayed as a red video 
L/cm^. lEmm\^^yTl^X signal. 

*tl/^^?^^^4BB^fe'^r^i^5o Then, as shown in Fig. 3, when displaying the 
^/c^ ttf^i^^^'CfcS^Jf^l^fi fluorescent colour observation image on the 
•^'^5^^'fe(^^ti/5o ^iio^ ® screen of CRT monitor in red with a cyan, the 
4 a 1? 1 1 X 2 nonnal tissue appears as cyan, while the 
(DM^(^Mi^tii'ilt^'^^s ^ cancer disease appears as dark red. 

Moreover, the heteromorphism which is a 
:*r^— M^iS^^^figLT^i J: precancer disease appears in fairly bright red 
V\ colour. 

In addition, the difference or the ratio of 
(lambda)1 and (lambda)2 image is 
measured by image-processing part 4a, and the 
fluorescent colour image signal which displays 
colour depending on that value may be 
generated. 

[0 0 2 2] [0022] 

— B&IE'feJtM'r— ^SPe a On the other hand, by the above-mentioned 

X\is Wc^W$iX 1 ^^^'t'^^T colour index data part 6a, monochrome of the 

XDl^'^t^ 2 S:^ cyan which shows green area (lambda)1 and 

i-|^<D^'fei:^il'fe$'^Tfe^ the red monochrome which shows red-colour 

V ^^Jif ;^ 5 b (Dtcib(D'& area (lambda)2 is mixed, and the colour index 

ll^Mit-^'f^^ ^^f^^^o ^ signal data for tint judgement scale 5b is 

II^IM^-*3V^T^i. Ig|4tc^ generated. 
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i-X 0 \z.m^C0it^^ 4 ais^tc In this embodiment, as shown in Fig. 4, the 

^it $ ttc 4 fecD-fe-^v ^ W^;^ ratio of a colour mixture is set to tint judgement 

-ir— 5 h t LTV^5o ^ <^'& scale 5b of 4 colours changed to 4 levels, 

"a V^^M-^ -i^— 5 b {4^ This tint judgement scale 5b passes through 

''■^"-'T i^JK—X^lB 6 b ?ril LT superimposition part 6b, and is displayed on the 

M^M-M^S a i^ld monitor screen 5 with fluorescent colour 

•=£■ = ^ 5 ©®S±{c^^ $ ti observation image 5a. 
§o 

[00 2 3] [0023] 

C<?5fci6^ ^^its ^-^^ 5<^ For this reason, an operator distinguishes tiie 

®®±{c^^$ti/TV^5:^3fe^ delicate tint of a fluorescent colour observation 

y—W.^M^(D'^^^^^Z.(DW image objectively by comparison-examination- 

ffiitC^^^tiTV^S^-n-V^il^iJ distinguishing the tint of the fluorescent colour 

Wi^'tr—^^d ht:^\^it^^fi observation image currently displayed on the 

^ t (c J; o ^ monitor screen 5 on the basis of tint judgement 

y '—WMM^<D"^PJ> -fe-^ scale 5b currently displayed on this screen. 

V ^ ^^6^ b X . m^(D Existence, the range, etc. of a disease can be 

#^-^^£H if^B^Wi(0^]Si diagnosed for the illness condition. 

[00 2 4] [0024] 

:l(OXoIi<i. feJt^x — §15 "C Thus, an operator refers the tint of a fluorescent 

^J^Ltz-^i^MiB-^r'f—-^^^ colour observation image to a tint judgement 

•^"''^"-^ i^jK— XlfP^il LT scale by passing through a superimposition part 

■^•:=.;j?Oiii®±l3::^)fe;<7 7— li and making the colour index signal data 

^jii^i:*{cfe'a'V^fiJ^;^<!r— generated in the colour index data part display 
/I'i: LT^^^-^S i itc: as a tint judgement scale with a fluorescent 

"C^ W^fiW:^:^y^^^M^ colour observation image on the monitor 

©fe■g'V^^fe#V^^i^J»f;^'^r-y^ screen. 

L-C. ?^^\cm^(0 Existing of a disease and the condition of a 

^^^^^<D^M^^m-t^ C disease can be distinguished objectively. 

[00 2 5] [0025] 

t-tz^ jiiS_L{i^^^$ixS'fe'a Moreover, it is not concemed with the 
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\^^^m:^^—MzX-yX-^^:h difference of facilities, such as between 

9'-U^M^(^^'^<D^^'^^ operators and an infirmary, by malting into the 

M^^^\^^B\-t^tcib<Dm standard for distinguishing objectively the 

'i$\z-t^ i {c J: o ^^f^ existence of and the condition of a disease by a 

^?H^^M^<D^\/^izmt> h fluorescent colour observation image with tiie 

"f. nWl^^(O^M^tt:m^:L tint judgement scale displayed on the screen, 

tti^'V^^o and the mutuality of the discrimination standard 

can be attained. 

[002 6] [0026] 

:^mM^MX-ii^^:fJ 9 In addition, in this embodiment, the 

— M^®'^^?i^J5S;i"5¥'fe^ 2 monochrome which fomis a fluorescent colour 

^thtct^^ wti<tl9N #<<^ observation image was made into 2 colours, 

^fe^jl^ UTt>^v\ ^fc^ However, the colour mixture of many 

fe-^v ^*J^^ ^—/i^(D^m^^ monochromes may be perfomied from this. 

{i4o{c:PI^$tL'5 t)COT*?'cf: Moreover, the judgement level of the tint 

< X U^(Dit^^'^K.^ t ^i::. judgement scale is not limited to 4. 

^M'&OMBt^WcWt^i^^^t $ While changing the ratio of a colour mixture, 

•e-C^jWf©P&lr$e){::An;tT* the brightness of each colour mbrture is 

i i J; 19 X 7— changed to several steps, and the variation of 

W.^M^<D^^ ^ iz. J; 5fe<^^ metiiod whereby colour by the brighbiess of a 

K.i^tz<D^^t(D^^^^:t^o fluorescent colour observation image is visible 

Xx 0 1 X*\i:^~-y<^4 >'^— can be confirmed by adding judgement levels 

Xg|5^iiL-C*^$tL-5fe*tM further and displaying. 

^"^yt:^ y ^W.^M^<D&±\z. Moreover, the colour index which passes 

LTV* 5 ^±lC5g;^i" tiirough a superimposition part and is displayed 

WrM(D^W.\z0:^^-^^ is displayed at the upper left of a fluorescent 

:i i J; , -fe-^v^cT^lt^i^ X colour observation image in Fig. 1. 

t)^^{J:;6*o|fe^(wfTX.5o However, a comparison of the tint can be 

perfomied more easily and reliably by 
displaying at the upper right, making it display at 
the desired position. 

[00 2 7] [0027] 

lll5lt^^0jO^2^Wli}c Fig. 5 is an explanatory drawing showing the 

^6^3tPi'fi^^fi<^flfetOffi|j5fe^ other component of the fluorescent image 
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^^WL^MM'^h^o ^MMMM apparatus based on the second embodiment of 
(Dm^itm^mz^m^l^m this invention. 

J^MtW\^Vh?>tzii>, Wi^^ Since it is the same as that of the 1st above- 
\z^\^^xnmn^^:HnxmM mentioned embodiment basically, the 
Sr^B&Lr. MlMMBMt(D component of this embodiment attaches the 
+§®i^J^ov^Tl5ife"f"5o said symbol about a said-division material, and 

explanation is omitted. 
The difference with the 1st embodiment is 

described. 



[0 0 2 8] [0028] 

^\^7r^^ ^ 0 As shown in a diagram, for example, the 

)t®^^a 5 1 (i, ytU^M 1 fluorescent image apparatuses 51 of this 

t ^ rt^^ 2 t , 3 embodiment are a light source device 1 , the 

^^:f7y^M^it'^^^^ir^ endoscope 2, the camera 3. the image 

M^^MM4 SL^^K.tcW^^ generation apparatus 4 provided with image- 

4 ^ ^ r. (DM^^M^^ 4 processing part 4a which generates a 
a X^^^fitc^^:^ y~M^ fluorescent colour image signal, and a display 
if -^^^^i"S^:^^B'T:fc6 device which displays the fluorescent colour 

5 t^^:^^ tulE image signal generated by this image- 

H 1 ^Jfe^f^S^^-feit^x^^SU processing part 4a. and equipped with the 

6 aRU:^-^<~-flyyii-Xn monitors. 

6 b Uyt^JSU^S 6 (Dft Instead of discrimination means 6 comprised 

t5«9 (c, it^W\^U9 aRXJ^m from the colour index data part 6a of the 1st 

^^Wl^^U 9 b T*#|J5fe ^fi^ above-mentioned embodiment. and 

^JSU¥S 9 ^^lI'X^W^t^M superimposition part 6b, discrimination means 9 

fiS;$ix"CV^5o ^LT^ :^MM which consists of ratio measurement part 9a 

f^Mi^io\/''XwI^^=-^ 5(DM and measure orientation decision part 9b is 

EJ:};i^^^tb'5^^;<; ^— li provided, and the principal part is comprised. 

5 a It. it^M'&U 9 a And, fluorescent colour observation image 5a 
^ilLT-^^^ 5 (7)iiiffi±{i.|g displayed on the screen of the above- 
^^tL5<k 5 ^^^c^oTV^So mentioned monitor 5 in this embodiment 

passes through ratio measurement part 9a. and 
displays it on the screen of monitor 5. 
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HufSSy^fiSi^SpP 9 b {i^ tu Above-mentioned measure orientation decision 

Wi"^^^ 5 coM®Ji{^^^$ti part 9b decides the position which measures 

TV^S^^::^^— M^M^S a the colour-mixture ratio of two monochromes 

±;6^b 2o0^fe(^iS'&it;^^ from fluorescent colour observation image 5a 

S!l^'t"5^tt^^^i"5 cunrently displayed on the screen of the above- 

h6o mmitmM^US mentioned monitor 5. 

a (1. BtflSS!l3Sfi[B^^$C 9 b On the other hand, while above-mentioned 

{cj: IS. ratio measurement part 9a measures the 

^®^±co#S,'^.(7:) 2 o(75^& colour-mixture ratio of the two monochromes at 

(DM^it^^M'^^^ t^iz.^ the specifying point on the fluorescent colour 

wOS'J^M ^'=E-:::^:^®®±{c:M observation image decided by above- 

f^'a'i:>'^X^^ir ^ h<0'X:h mentioned measure orientation decision part 

So 9b, this measured value is superimposed on the 

monitor screen, and it displays it. 

[00 3 0] [0030] 

±M<D J: 5 Lfz^ytM^ An effect of the fluorescent image apparatus 51 

5 1 cof^ffi S:Ift5^'f"5o S5 comprised as mentioned above is explained. 

IEF^^i£2<7)g?BS^2 bS-ce It transmits to eye-piece part 2b of the 

M^tiX:ti 3 {ciAlt Vtc^ above-mentioned endoscope 2, and an incident 

C C D 1 6 RZJ^C C D fluorescence image is recorded by the camera 

1 7 XUWL^tiXm^it-^i^^ 3 by CCD16 and CCD17, and a photoelectric 

^ti^o ZthhCCB 1 conversion is perfonmed to an electrical signal. 

e^U^CCDl 7X^^htifz^ The electrical signal of the monochromatic 

^j:^^M(D^^^^j^(Dm%iB fluorescent image of the different colour tones 

■^fi. mi^^MU4 a obtained by these CCD16 and CCD17 is input 

tiX^^:fy y ^®^{S-^ h UT into image-processing part 4a, and is generated 

^fife c? 5 o ^ (Oik%:^ 7 ~ M as a fluorescent colour image signal, 

^{f -i-fi^ ??!^^f^5^^#^E^ In order that this fluorescent colour image 

L^'t" < fcJ^>^ i^fe signal may make visible existence of a disease 

i/T XO ^fr:^^ part area, the image of a green area is shown 

^^W$i<0^^^<D K'x:^ by the video signal of a cyan, and the image of 

L> :iti5> 2 fe^M^. a red-colour area is a red video signal. 

U'^\^f::1k,%tiv—U^M^t^ These 2 colours are calculated and the 

5 0®®±lc^^$ix fluorescent colour observation image which 

5o perfonmed the colour mixture is displayed on 
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the monitor screen 5. 

[00 3 11 [0031] 

W^tts ^='^5\z^ While an operator observes the tint of 
^$ixTV^5^)t;fr 7— fluorescent colour observation image 5a 

^5 a ©^•^V^$:ll^L'5r;6S^ cun^nUy displayed by the monitor 5 here, the 

I^^B-C*)5:6^d^^J»f-f 5 click of the cursor 5c on the obsen/ed point 

(p\z.^-:>fz&.^^izMx.tfA'- which wavered in judging whether it is a nonnal 

y 5 c ^'kt>^X y^-r state, for example. 

5o 'f'^t. :i<D^ V -y^ ^ti Then, since this position by which the click 

fz&.M^^^'f'^tii^^ was performed is specified, a position- 

^it-^r-A^M'^HLM.^'&U 9hiz. determination signal is transmitted to measure 

orientation decision part 9b. 

[00 3 2] [0032] 

::<^Sy^{fi:fi*;t?fB 9 b X*n. in this measure orientation decision part 9b, it 

5 (D^ @ ^AS^^:* 7— distinguishes to which position of a fluorescent 

W.^M^<0 if (D^W U X colour observation image the observing point of 

V^S;6^^<£H'|f^d*P}^JSiJLT a monitor 5 corresponds from the positional 

#^-t*'5o ^\^X, tulES'J^^fi: infomriation. and it is specified. 

fi^^p|5 9 b ivi ioT^JS'J^ix And, the positional information distinguished 

^cMW^^ltWJ^If|5 9 a by above-mentioned measure orientation 

fej^-f-So i'^t. rcDJt^zl!) decision part 9b is transmitted to ratio 

9 a X{t. tulES'J^^ifi^ measurement part 9a. 

S^9 b "C^^^ti/^Si^SIf ^ Then, in this ratio measurement part 9a, the 

\cM!t-i'^U^(D^^(Dit^^ ratio of the monochrome of the part 

i^^LT^ffiT^— ^ <!: LT^tfcl corresponding to the positional information 

Us ^<^^Mx— :?'liS9 c specified by above-mentioned measure 

y — IS^M^ 5 a is^^Tfa $ orientation decision part 9b is calculated, and it 

ti/TV'S^^^ 5 (DM'^kXzM. is considered as numerical-value data and it is 

T^^-f^o Z.<DZ.h\Z^-:>X. ^ff computed. 

^fi. ^n^mx^^ii^'^ii^Vi This numerical-value data value 9c is 

^■t"5C>lC]^ofc?^i@Ff<^#. displayed on the screen of the monitor 5 with 

n" V'^^^ffix— ^ h LT#bti/ which fluorescent colour observation image 5a 

is displayed. 
By this, for the operator, the tint of the 
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observed location which wavered in judging 
whether it is a nomnal state is obtained as 
numerical-value data. 

[00 3 3] [0033] 

Thus, in this embodiment, the tint of the 

Tli^ -t^^cDHffiil^^^^ fluorescent colour observation image is 

tiX\f^^'^^:;fjy^WMW^(D distinguished objectively with numerical-value 

^^^Wf<D'&,'^\/^^7r^i^W:^tt data value by displaying the numerical-value 

^^^^^i^'f^'^W.^^ H® data value showing the colour-mixture ratio 

±^7)^7^::* V ^M^M^ t^\z. which shows the tint of the observed location of 

^ffix— :?{lSi: bT^:^'t"S w the fluorescent colour observation image 

tKX^s currently displayed on the monitor screen, as 

Ofe^v^^^jllx— ^flll^ct o numerical-value data value with the fluorescent 

T^^&^fc^t^JSiJLT^ ^^(D^ colour observation image on the screen, and 

^'^^'^(DV^'B^M^i'?>^t existing of a disease and the condition of the 

d^"C#5o ^(DiliLOj^F^Rn^ disease can be recognized. 

^nm^m 1 MW^M t l^^-e other effects are the same as that of the 1st 

h 5 o above-mentioned embodiment. 

[0 0 3 4] [0034] 

t:i^X\ 0!l;t{^^^Bg6 3 - By the way, in the unexamined-Japanese- 

1 2 2 4 2 1 ^{i^W^if^U^ patent-No. 63-122421 gazette, it is possible to 
M^t'^^M^t^\S]~^7j<M display a visible-light image and a fluorescent 
S±fc[^B#ic^:^^5 ^ <}:d^"^ image simultaneously on the same display 
ti'C^ ^^X^M\^B^<DBiM screen, and the endoscope apparatus which 
^i<L(D\Sl'^(D^K.^ I^^^^B can perform identification of the invaded part of 
i^M^^tlX^'^^o a diseased part that it is simple and reliably is 

disclosed, for example. 

[0 0 3 5] [0035] 

L;6^Lx r(7)#^Bg6 3 — 1 2 However, when perfomiing the comparison 

2 4 2 l-^^c^W^MTT^^tiX^^ observation of a white-light image and the 
5rt^^iSS"CS^7fe®^<i::^ fluorescent image with the endoscope 
^M^t^it^M^'t^^^. apparatus cun-ently disclosed by this 
'Ik^m^t efe^M^i:^^^ unexamined-Japanese-patent-No. 63-122421 



99/10/18 



25/61 



(C) DERWENT 



JP11-89789-A 



^DERWENT 



^MM±\:i^—<D±^ gazette, a fluorescent image and a white-light 

■t*5o ^(Oit^s ^^$(0^^^ image are displayed at an identical size on a 

^fi^l ^(OW^-^^ X monitor screen. 

(ilt'<x #l^'i^(^H^1^'l' X^s For this reason, because image size of each 

$ < ^ 5 W^^i'^'a^^ image became small compared with one image 

(r>^\t^^^-t^1k%m^-^\t size displayed by the usual monitor, there was 

+:»-''ctmiJ5rtTV>liV><!:V^9^ fault that it was hard to perform discrimination 

^"aii^h^tLo sufficient by the fluorescent image which 

observes a variation of the delicate tint. 

[0 0 3 6] [0036] 

^yt^ —WC^\^^%M^\ts S Moreover, in general, a fluorescent image 

fe^®^}^W:'<-ca^<D^pj)J becomes as follows, when image size of two is 
BtV^ife:*^ 2 o<75l^^i^'1' displayed in an identical size compared with a 

^'C^^^tbi/ti white-light image, since the colour tone of an 

#^ fife^tm^d^^gSi-t'S:! image is daric. When a white-light image was 

t{cJ;oT^3tS^:d5^<Ex. too bright, there was a problem that the 

< -t V ^ 5 f^Mi)^ h o fco fluorescent image stops being visible well. 

$?>{-s ^TtlJ^i: Sfe^H^ Furthermore, when displaying a fluorescent 

t^!»\^\'i^^-i'^^^s li^ image and a white-light image simultaneously, 

B#fBl;6^M< ^^^^ClilciJzoTli, when the recording time became short, there 

^M^t^^<^£^t\f^of^Mi^ was a problem that the observation image 

h o fco became dark. 

[00 3 7] [0037] 

^cofcfes :i{-ilB^LifcV^— ^ For this reason, it is largely displayed on a 
<^®lfe^±li|^i: LT^— monitor screen, making one image mainly 

®±tc:*:t <*^L. m^om observed as the main image. 

m-^itl^<Dfzi^\zU^Lti\^^m For the other image to observe for 

:^<DM^^^'M^^ K) hA-^^^i. discrimination of a disease, or a comparison, it 

Xo|iJ®^<b LT 2 o is displayed as a supplement image of image 

^rlcJ: 13, ^ size smaller than the main image, and both 

^coL^v^i^^ii^^^a^5S^ images are observed. The fluorescent image 

tLtrv^fCo "kfc^ :^3tll^<i:S apparatus whereby observation is easy to 

^%^^<D'g] 0 i^xi^f^^tro perfomi in this way was desired. 

1tb^. ^(Om^^^^xMYf Moreover, when perfomiing switching 
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(clRl^UTli^^JliS^^fB^ operation of a fluorescent observation and a 

W^^'O^K.'^OWiM^t white-light observation, the observation still- 

Sfe picture image is recorded synchronizing with 

j^(DM^ ^ < t this image switching operation. 
'l4tB(^fp]± Lfc^^W^^Mi^ By displaying simultaneously with the moving 

M^tiTV^fCo Image after image switching, while the Intricate 

operation was removed, the fluorescent Image 
apparatus which Improved was desired. 

[00 3 8] [0038] 

MGitlk^M^t ^-^ytWi^t Fig. 6 is an explanatory drawing showing the 

^iRl^i::^;^ LTli^i"-5:^:)t component of the fluorescent image apparatus 

M^BWf^^J^^^'tWi.^^X' observed by displaying a fluorescent image and 

h^o M i^^-t ct 0 (^^^HJfeff^ a white-light image simultaneously. 

^<:o:^^iii^^tt 5 5 it. fit)^ As shown in a diagram, the fluorescent image 

apparatus 55 of this embodiment Inradiates the 

M&Ot. wO^ai^geod^ excitation light or white light from the light 

h(DB^itXitB'&^^^^^ source device 60 which generates excitation 

©la^Ml-fi^lt t-C. Bj^tlt light and white light, and this light source device 

(ciS^^t^x 3iL(ie"fe^t-<t 60, to the observation part in the living body, the 

■5 S^^^^^W LT^#:^(C endoscope 70 which the fluorescent image by 

B^ir^\HU^ 7 0 t. r excitation light or the white light image by white 

7 0 X^l^ibtitc'^^^. X light is detected, and is transmitted outside, the 

{ifife^t^^tiTtli^-ffiii^^ fluorescent image obtained by this endoscope 

gXftfife^^^li^^tt"^^ 70 or a white light image is recorded with the 

^L. MM.im-^i^^^'i'^:^ y'' fluorescent image recording apparatus for an 

y 8 0 ^(Dts ;^ y 8 0:d^h observation, or the image recording apparatus 

^^^M^Mi^^ir^W,^ for white light images, the camera 80 which 

^^^^MX^X-^tft:^ y—M^ perfonns a conversion to an electrical signal, 

^■^■^±^i-^1ktftW.^MW± the fluorescent image-processing part 91 which 

^#©"Cfo5^^®^^SIfB9 Is fluorescent observation Image generation 

Its S(I1H;^7 7« 7 8 Od^Pj-fe)^ means to process the electrical signal 

$ti5 6'fe5tiil^M't"S^^'fS concerning the fluorescent Image transmitted 

■§-$r^SLTSfe^;^y— ®^ from this camera 80, and to generate the 

It^^^^ife-f^SMTt^li.^® fluorescent colour image signal, the white-light 

^^^^^■efesefe^®-^^ image-processing part 92 which is reflected- 



99/10/18 



27/61 



(C) DERVy^ENT 



JP11-89789-A 



9 2 SulS:^3t®^MS light image observation image generation 
|fiJ9 1 ;6^^^=^ 9 5 {cttl;/3$ means to process the electrical signal 
iH^yt:^ v—M^MjMi> RX^ concerning the white light image transmitted 
Ml^®ife<^ from the above-mentioned camera 80, and to 
9 generate a white-light colour image signal, the 
3 W!^S.^tft:if7^WMW^ fluorescent colour observation image output to 
M^S^i^fi a monitor 95 from the above-mentioned 
i^'at>'^^(D^^^Wi:i^^^'t fluorescent image-processing part 91, and/or 
?>^7r:^9.M^^9 4 :i(D image saving part 93. to preserve the still 
S:^^Sjl^lfC9 4d»^at5;^$ picture of the white-light colour observation 
ti^fi image, the display position selection part 94 
h^M^litC RT 9 5 which superimposes the above-mentioned 

"^t/tM^^Mt^-^ytM^ fluorescent colour observation image and a 
^Mt^^'0^:t^MjMiM^^ white-light colour observation image, and 
•J ^^^WiX-h 2>-KI 9 ^x.^ 9 decides that display position, the display means 
6 t^^x.X^WUi^M^$ti to display the signal output from this display 
■^''''So position selection part 94, for example with the 

CRT monitor 95. 

The switching part 96 which is image 
selection switching means which switches 
fluorescent observation condition and white- 
light observation condition. These are provided 
and the principal part is comprised. 

[0 0 3 9] [0039] 

^2SISB6 on. ^^SrSd^-r A light source device 60 is with the lamp for 

Sfc*<DSb®)tSrB^i"5®^ excitation 61 which generates the excitation 
m9:^-:f6 1 light for exciting the fluorescence, the white- 

Sfciix^&fe^Srll^f Sfife light lamp 62 which generates white light for 

^ y 6 2 i . Sfe^ilr 7 ^ obtaining the white light image, the min-or 63 for 

h j^Z-f K 7 1 -^W^T ^tc^<D perfonDing the light-guide of white light to a light 

^7—6 3 B}^^ t guide 71 , the movable mirror 64 which performs 

^il^^fcy^ h:ff-( K 7 1 selectively the light-guide of excitation light and 

^Tfe-f 5 ^Si 4t. ^ white light to a light guide 71 , and the driver 65 

O^Wi 5 7 — 64 ^MW} which makes this movable mirror 64 drive are 

h*y^y<6 5 t K.XM^ ^ provided and it is comprised. 
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[0 0 4 0] [0040] 

:tj;^7 8 0it^ [^WM 7 0 Ogc Camera 80 is detachably connected to the eye- 

Bg^ 7 2 iz.M&L g & (w^i^ $ piece part 72 of endoscope 70. 

tlx rt^^ 7 0 J: •) Alt-t*S^ The movable minor 84 for guiding selectively 

^i^LXit^-^itiMi^MIR^l^. the fluorescent image or the fluorescent white 

^^^^^IB CCDS 1 . light image which performs Incidence from an 

^^^fflCCDS 2. endoscope 70 to fluorescent CCD for image 

^^ffiCCDS 3^M<fc^<D photography 81, fluorescent CCD for image 

^Wi 4 ^ (D'^Wi ^ photography 82, and CCD for white light-image 

7 — 84 ^MW} $ -fr 5 K 7 'I' '''^ photography 83, the driver 85 which makes this 

8 5 BulE "TSi ^7—8 4\z. movable mirror 84 drive, the dichroic mirror 86 
X*)^tft^tiit'^tlt^^2o<0 which divides the fluorescent Image by which 
3tK ic^fiJi- 5 the light-guide was perfomned as for the above- 
^7— 86^:^ Z<oy^ mentioned movable mirror 84, into two optical 

^ 7— 8 6 SrigagLfc^^fe paths, the min-or 87 which reflects the 

■M^^SIt^ii"^ 5: 7 — 8 7 fluorescent image which transmitted this 

tb-f 5 jgtS^iic X 1 dichroic min-or 86, the first band-pass filter 88 

'^'^^ir^%l<D/<i^Y''<:^y which transmits wavelength band (lambda)1 

^jv^ 8 8 ■^%^^\i^'th which detects the fluorescence, the 2nd band- 

Sfi:^^ X 2 2 pass filter 89 which transmits wavelength band 

O/^^' hV'?;^7-('/v^ 8 9 (lambda)2 which detects the fluorescence, 

HulSH 1 (D^^-l^ bv^:^7>f /V:? first image intensifier 90a which amplifies the 

8 8 hltlk^^^^^-t fluorescent image which transmitted the first 

511 1 (D^' ^ — >T->">7 band-pass filter 88, 2nd image Intensifier 90b 

7^7*9 0 a i:^ %2<Dy<'yY which amplifies the fluorescent Image which 

y<y^ y y( 8 9 ^igii Lfc^ transmitted the 2nd band-pass filter 89 
%^^M^ir^% 2 (D^ p< — These are provided and it is comprised. 

y^r Vyy 74T 9 0 h The output image of first image intensifier 90a 

^^.X^^^tiXio^ ^ WIE^ is recorcled by above-mentioned fluorescent 

tItWMBM C C D 8 1 1 (D CCD for image photography 81 . 

^ y'ry^yr^T 9 The output image of 2nd image intensifier 

0 a (DiatJ^^WiikL^ Wit&lk 90b is recorded by above-mentioned 

C C D 8 2 T-^ 2 <D fluorescent CCD for image photography 82. 

^-i?^y7'yi/y7^T9 
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0 b (DiHti^^WL^i-^ 

[004 11 10041] 

J^i^Jx HulERTili^ 7—6 42^U5 In addition, the angle of the above-mentioned 

HuianTW^ 7— 8 4(D^|glix movable minror 64 and the above-mentioned 

SubE Kt^'-'^ 6 5 X MIS K^-Y movable minor 84 is controlled by the above- 

^< 8 5 ^^i-afltff5§J 0 ^X-SiJ mentioned switching part 96 which connects the 

9 6 {ci OfiJ^^ttSo above-mentioned driver 65 and the above- 

mentioned driver 85. 

1 0 0 4 2 1 [0042] 

±kE<^ J; 5 Lfc^Tt®^ An effect of the fluorescent image apparatus 55 

^fi 5 5 (OYf^ ^Ui5^i"5o M comprised as mentioned above is explained. 

K.i'i^ For example, when mainly observing the 

3fe2S^tt6 0 fluorescent colour observation image. 

<^i!j^ffi7i^:/6 1 (ci tJSbig excitation-light (lambda)O is generated with 

tftX 0 ^^^$-^So :i(Ot the lamp for excitation 61 of a light source 

'^Wi^y—e 4it}^y^^< device 60. 

6 5^^L-C^<5^x.§R9 6(D At this time, the movable minor 64 is 

M'MK J: "5 A 0 Sr 7 ^ an^nged at the angle which switches via driver 

hM4 V7 HZ^^-t^S-^^iZ. 65 and perfonns the light-guide of the 

^BB$•fr■CV^5o :i(Dtz}^. excitation-light (lambda)O to a light guide 71 

Q(Dy^ K7 lie by the control of a part 96. 

W]^%X 0 rcDSI) For this reason, the light-guide of excitation- 

0 dSp^^^y Of^asSr light (lambda)O is perfonned to the light guide 

ilo XWXU 7 3 ©3fe^§B 7 4 71 of endoscope 70. 

^T-'gji^tiT. ^^*:f^(7)ia^ This excitation-light (lambda)O was 

pBfiESrfiP.I+'t'So transmitted to the point 74 of Insertion part 73 

through the inside of endoscope 70. and the 
observation part in the living body is irradiated. 

[004 3] [0043] 

^LT. ^^U^t>h(OBi1&% And, the fluorescent image by the excitation 

J;5:ii3t'^fi. F*^^^ 7 0(D light from an observation part is transmitted to 

:^—i/iJ^ K 7 5 Sril CT^ the eye-piece part 72 on the user side through 



99/10/18 



30/61 



(C) DERWENT 



JP11-89789-A 



7zM<D^M^ 7 2^ 'C'SjS^ the image guide 75 of an endoscope 70, and 

ti^ ^ S 0 {ciAlt $ ttSo incidence is perfomied to camera 80. 

Z.<Df} p< 7 8 0 \z.Xk^-^fifz.1k. The fluorescent image by which incidence was 

K 7 8 5 ^^-f 5 perfonmed to this camera 80 is reflected by the 

§1 19 ^xM 9 6 <DW^\^ J: o T control of the switching part 96 which connects 

Wft ^7— 84l;iJ;9Slt$ a driver 85, by the movable minror 84. 

^n-fy^^7— 86 It transmits by the dichroic rcmor 86, or it 

"Ci^Xft Sit ^ tiT 2 o<7)3fe reflects, and the optical path divides into two. 

^(c::9-fJ$tiSo BufS^-Y i^^n The light reflected by the above-mentioned 

yi' ^v^S 6 "CStt $ ti/fc dichroic miaor 86 and the light which transmits 

3fe<i:^^:^'t3'1'5'^57— 8 6 a dichroic min-or 86 and was reflected by the 

^igilLT^y— 8 7lc:-CSl=i" minror 87 respectively transmit the first band- 

$ tifc^fi, -^rtL^HH 1 (0^< pass filter 88 and the 2nd band-pass filter 89. 

K/^;^7^'/'U^ 8 8. %2(D 
/<, V Y^^T^ y ■< 8 9 ^igai 

[0044] [0044] 

H&ISII 1 (?5>''5>' hv-?;^ y ^jv^ After amplifying the fluorescent image with the 

8 8 Sri^iiUfciSfi A 1 component of the wavelength (lambda)1 band 

l^cOfife:9-<l:t>ofc^)t^{t. ^ which transmitted the first band-pass filter 88, 

1 O-f 7« — v^^ >'T' ^y'^yy by first image intensifier 90a, it is recorded by 

T 9 0 a "CliiPs^tLfc^^JcC C CCD81, and a photoelectric conversion is 
D 8 1 fS'ii^tb'C^M'ff performed to an electrical signal. 

^1;^^$ tL^o % 2 After amplifying the fluorescent image which 

(D/^V K/-?;^ y ^ 9 had similarly the component of the wavelength 

iSLyhi^SA 2 0^i$,(D^^ (lambda)2 band which transmitted the 2nd 

^W^fclkyt^n, ||2<D-f7< band-pass filter 89, by 2nd image Intensifier 

—i^^yT^i^yr^TQ 0 h 90b, it is recorded by CCD82, and a 
"Cliijii^tifc^liiC CD 8 2 photoelectric conversion is performed to an 

m $ n-cm^it-^lc3fe«^^ electrical signal. 

[0 04 5] [0045] 

ttrfECCD 8 l^t^CCD 8 2 The electrical signal of the fluorescent Image 

T*#bnfc*^^<^fl;M'ft-^ obtained by above-mentioned CCD81 and 
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it. ^^m^^mUS l\zm:f: CCD82 is output to the fluorescent image- 

^ti^o :L<om%iS^i)^Xt!^ processing part 91. 

ti±^^W^iXkMU 9 1 "^ii. In the fluorescent image-processing part 91 

2 ^<0^^^i^(D^^iML<OWM. into which this electrical signal was input, the 

iK-^r%:^^^M LX^tft:^ 7 — electrical signal of the fluorescent image of the 

M^li^-ffl'fS-^-^^fife't'So ^ two wavelength bands are numerically 

LT s w (D^ytM^^MU 9 1 processed, and the fluorescent signal for colour 

h ^ts $ iifz-^^ti y — li,^ obsen^ation images is generated. 

®^tr®^<*#^9 3-e#^0 And. the fluorescent colour obsen/ation 

H-JhM^i: LT'S:#'f"5o image output from this fluorescent image- 
processing part 91 is saved as the specific still- 
picture image in the image saving part 93. 

[004 6] [0046] 

Stfei^^piS 9 3 Sriii^ L Furthermore, the fluorescent colour observation 

fz-ikitti 7 —H^H^It^^'fiC image which passed the image saving part 93 is 

SjI^pP 94lci^b^^^ ^=-9 sent to the display position selection part 94. 

9 5 <r>^7v^W^\^WL\'i h^X\^ Among the first display area provided to the 

1 (D^TT^^i^ t . wCD^l display monitor screen 95, and the 2nd display 

(O0:^Mi^iz.M\^X/b^ < area setup smaller than this first display area, 

Lfc^ 2 (D^TT^^i^ t(D^h. displaying in the first display area is chosen and 

^ 1 (D^7ik^i$,\z.^7r^-t ^:it it is displayed on the monitor screen 95. 
t^M^^tlX'^:^'? 9 5 OM® 

[004 7] [0047] 

6 2 lei 19 Next, white light generated with the white-light 

IS^ Lfc Sfe^felis ^7 — 63 lamp 62 is reflected by the mirror 63. 

I- J: Sit ^ti. It reflects in the movable min-or 64 which moved 

6 (Dp\m\^ J; 19 e^Tfe^ h the angle at which the white light was guided to 

:if4 V7 1 {zm^i-^-^^i^^ light guide 71, by the control of the switching 

W}Lfc'^W}^y—6 4{cS#tb part 96, and the light is guided to light guide 71. 

^-Y h;^-r K7 1 White light by which the light-guide was 

ti.'So ^^$t^fcSfe3t^4^ perfonned is transmitted to the point 74 of 

^^7 Ort^^riioT^f AI?P7 insertion part 73 through the inside of 

3(D^m7 At-X^m^ti. endoscope 70, and it is irradiated by the 
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OU^^U (;i ^It $ ti/ observation part in the living body. 



[004 8] [0048] 

^ LT. M^lfP^^^'bOStt^ And, the white light Image by the reflected light 

K^^B'&^^tis P^^MT 0 from an observation part is transmitted to the 

(D^ p< —i^:ffyf K 7 5 Srii CT eye-piece part 72 on the user side through the 

¥5cfi!lO^BBIfP7 2*"t?'g^$ image guide 75 of an endoscope 70, and 

ti^ 8 0 tdAl^ ^ti5o incidence is performed to camera 80. 

8 0 {CAM $ tit^ The white light image by which incidence was 

^It^ CCDS aTH^^ti/T performed to the camera 80 is recorded by 

fl;^{t-i-}c5fefl;^^$ti/5o ^ CCD83, and a photoelectric conversion is 

<Dt^^ "It!] ^ 7 — 8 4 K 7 performed to an electrical signal. 

^ 8 5 ^ifh-f 5^ 0 9 By controlling the switching part 96 by which 

6 (D^\'M\Z X •5 I^H^ 7 0 CO^ the movable min^or 84 connects driver 85 at this 

BS^ 7 2i:CCD8 3(Df^i<Dt/t time, it is moved to the position between the 

g&Sr^&lf ''cCV^'fitttvi^Ri^ti/T eye-piece part 72 of an endoscope 70 and 

V^So CCD83 which does not obstruct the optical 

path. 

[0049] [0049] 

HiFlECCDS a^e^^ttfcfi-fe The electrical signal of the white light image 

^^(DM^im-^itB'^^Mi^^ obtained by above-mentioned CCD83 is output 

SlfP9 2 {c:aj;^$ti5o to the white-light image-processing part 92. 

^it-^'A^KtJ^fitz&'&^M^ In the white-light image-processing part 92 

^M.U9 2-C{t^ ^-^^^y— into which this electrical signal was input, the 

iii^ffi'ff-§-?r4^'t"^o'^bTx signal for white-light colour images is 

BulE e ^ytmi&^MU 9 2f)^^ generated. 

ttl;^ $ ttS 7 — H^® And, the white-light colour observation image 

^^MMk^U 9 3 output from tiie above-mentioned white-light 

JtM^t LT^^^-fSo image-processing part 92 is saved by tiie 

specific still-picture image by tiie image saving 

part 93. 

[0 0 5 0] [0050] 

M(c^ M^^^U 9 3 ^lioS U Furthennore, the white-light colour obsen^ation 



99/10/18 



33/61 



(C) DERWENT 



JP11-89789-A 



^ 7— M^lii'^l±^ ^ Image which passed the image saving part 93 is 

^^MM^U 9 4 f^il^ f>it. ^ sent to the display position selection part 94. 

9 5 OH 1 (Om^^m^M To the first display area of a monitor 95. It 

LT^ /b^ 2 (D^^^i$i\z chooses so that the small 2nd display area may 

i ^I^S^^tbT^ be displayed, and It displays on the monitor 

9 5<^)®ffi±{c:*^$ti screen 95. 

[00 5 1] [0051] 

"^yt:^ y—^^M^^ The switch of memory devices, such as 

Ii^®^<7)^j5g;. generation of these fluorescent colours 

j?{ ^ y <!fO|5ltS®(D^ «9 ^ observation image and a white-light colour 

x.li^ ^ "9 ^x.pP 9 6 Id j; o observation image and a memory, is alternately 

1/30 |3>/iV ^ L 1 / 6 0 #(D performed by the switching part 96 at the speed 

FB^Pi'C3gSlc^Tt?tiSo of 1 / 30 seconds, or 1/60 seconds. 

[005 2] [0052] 

ts:^. ^ytU^y&-&^l^^<r> In addition, the position of the movable mirror 

^ ^K.(D^, plli) 5: ^ — 8 4 84 is monitored by the switching part 96 via the 

(D^mt}^7^^<8 5=lr:^^L-C driver 85 in the case of the switch of the 

^K)^tU9 eizj^-o $ fluorescent observation / fluorescent white-light 

nx^JD. ^^^mm-^mt^h observation. 

'^^M^^Ml^^^'i'^ When performing a migration to fluorescent 

19 ^;tla5 9 6 (i, ^-f Ky^/^ observation condition from white-light 

6 5 Sr^LTnllji? 7-- 6 4^ observation condition, the switching part 96 

^iij ^it'x Bil&FS 7 6 makes the movable mlnt)r 64 drive via driver 65 

9^ h:ff^ K7 1 izmtft^fi^ first. 

J: 5 l^iHS Ltc^. After arranging so that the light-guide of the 

8 5 X^X'^Wi 5 7—84 lamp for excitation 61 may be perfomied to a 

^mWi^t^ F^^^M^^^s^ light guide 71. next it Is made to drive the 

^ i^'Tiy-yyy ^T9 0 movable minror 84 via a driver 85. 

a , 9 0b (c#:)t-t"5 <t 0 {ilifi It is made to arrange so that the endoscope 

S$-S"So observation image may guide the light to Image 

intensifiers 90a and 90b. 

[005 3] [0053] 
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'k^Wi^^Mt^ h On the other hand, the switching part 96 makes 

WL^'^WiZ.W^'t^t^\^yi. the movable mirror 64 drive via a driver 65, 

D ^x.lfU 9 6 {i^ K7-Y>'-^8 when performing a migration to white-light 

SSt^LTpTIIi^I^— 8 4^1^ observation condition from fluorescent 

%^^fz^^ K7'f''^65^^ observation condition, after malting the 

LTrTIJi ^7—64 Sr^lb $ -li: movable mirror 84 drive via a driver 85. 

5o ^<^i#^ pri!i^7 — 8 4 The position of the movable minror 84 is 

(^M^i^^fCx W^M.^^ monitored at this time, 

il^^i"^ w irt^ioT. By controlling drive order, the light of a large 

y 6 2 t^h<OiK%^<D%t^ quantity from the white-light lamp 62 incidents 

p< —V^ y'T'y'yy t^TQ to the image intensifiers 90a and 90b, and it has 

0 a , 9 0b lc:Alt L■C^ Hi, prevented that the 1st and 2nd image intensifier 

'B2(D^ :^—^y-<iy'Tl^i^yT bum-in. 

[0054] [0054] 

7— IS^li^^ Moreover, when it is wanted to mainly observe 

^^iI||^bfev^#^^i, ^TT^itL a white-light colour observation image, it 

fijl^lFB 9 4 \^io\ ^X^^%lJ chooses so that a white-light colour observation 

7 — H^M'^^II 1 <D^7riW$. image may be displayed in the first display area 

\z.^7f^-f^ X. 0 {3^51^ in the display position selection part 94. 
')3'7—Wl%M'^^% 2 (DWv^^ What is sufficient is just to choose so that a 

^XzMTKf^X. o\zM^'^iVd. fluorescent colour observation image may be 

J: v^o displayed in the 2nd display area. 

[00 5 5] [0055] 

r:oJ;5{^x 's^%W^1^X\i. Thus, in this embodiment, the display Table 

li^M^irSfe^fe:* region of a fluorescent colour observation 

7— Pi'^<^^^**USrM^6*j{c image and a white-light colour image is 

^X.hfy^^ ±^c||^UfcV^li^^ selectively changed, and the main image to 

^rM^f'-Y X<r>i:.% flW> 1 obsen/e is displayed in the first area where the 

L^ it^<DMMti~^ image size is large. 
WWi^^M&^K^i^^^J^W 2 <D^ While an image to observe by displaying the 

i^K^TT^i'^^ tKX^X^ M image of the object of for comparison in the 

^Ltc^^M^ttt^i-^M^t relatively small 2nd area and the image to 
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^it^ti:t^h. ^UTifcli^ compare are compared, and the main image to 

]^tc\t^M^^iz^ ^iV^Mi^^^ obser/e can be displayed and observed in the 

UTH^i-^^Lir^a^T't -So large state. 

[005 6] [00561 

t.fc^ M^HIfeSr^ Moreover, when a fluorescent colour 

{c LTlS^'t*5^^> observation image is observed mainly, when a 

7—W.^M^i>^^M^'t€^:it white-light colour obsen^ation image is too 

i o T^^^ 7— tS^M^O bright, the problem which obstructs observation 

W.^i:t)5if 5 <h V ^ 5 Pp^M 1j ^ S of the fluorescent colour observation image can 

■fe^t:* v—M^Mi$.(D^7^-^^ also raise observation property of a fluorescent 

X^/J^$ < C<i: "C, :^^;^7 colour observation image by making small the 

7 — M^Si^^oM^tiSr fB]± $ display size of the white-light colour observation 

^ i:;6^"C#5o image. 

[00 5 7] [0057] 

±x6Lfcw i j;o■C^ By the above-mentioned having been 

IS perfomied, the problem generated when 

^®^©P5^S:I^— *=-^±lc displaying and performing the comparison 

^^\.Xit^U^-t^m\^¥^± observation of both the white-light colour 

LTV^fcPp^M;^^^^^$^^^ ^ observation image and the fluorescent colour 

f^tts M^'tt;i^fR]-h't"5o observation image on the same monitor is 

solved, and operativity and observation 

property improve. 

[0 0 5 8] [0058] 

:^is^ *^JfS?^1lilil:^V^T^i^ In addition, in this embodiment, the fluorescent 

y^M^M^t fife^;<7 image apparatus which obtains simultaneously 

y'-W.^WM(O^M^^Wi^\z. the moving image of a fluorescent colour 

#Si^3fe®^^fi^-ov^Tlft5g observation image and a white-light colour 

Ltzt^^ 7 — li^®^ t observation Image was explained. 

^■&yt^ y — li^B^CD if ^ P> However, in the fluorescent image apparatus 

t^—'^o (0%^'^^^7f^'t'b'^% which displays any one of the moving images of 

iii^Sfi"C{-±, li,^ a fluorescent colour observation image and a 

®^ ~-M^W^<D white-light colour observation image, any one of 

i:hhi''—:^<DW}}M^^^l(D the moving images of a fluorescent colour 
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^^^{c^^Ls p< ■=£■ y {^lE^L observation image and a white-light colour 
tz^ 9— :^<^#it®^Sr^2 observation image are displayed in the first 
<^^^{-^^-t-5 ^ t X-mWl area. 

^ti^'^^?>o A similar effect can be obtained by displaying 

another still-picture image recorded in the 
memory in the 2nd area. 



[0 0 5 9] 



5o 



[0059] 

Moreover, the condition which can compare a 
both image is maintained by enabling it to 
adjust and display the brightness of the white- 
light colour observation image displayed by the 
2nd area as a modification of the above- 
mentioned embodiment, when displaying a 
fluorescent colour observation image in the first 
area as a main image to observe (brightness 
lowered in this case), furthermore the 
observation capability of a fluorescent colour 
observation image can be raised. 



[0 0 6 0] 



[0060] 

Fig. 7 is an explanatory drawing showing the 
component of the fluorescent image apparatus 
which switches and observes the fluorescent 
image and the white-light image which are 
displayed simultaneously. 
Since the fluorescent image apparatus and the 
fluorescent component which showed this 
embodiment in the above-mentioned diagram 6 
are basically similar, they are given the same 
symbol for the same material part, and 
explanation is omitted. 
Only the different parts are explained. 



[0 0 6 1] 



[0061] 
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Ulc^-f J: 0 \^'^%%l&^(r>'^ As shown in a diagram, for the fluorescent 

^M^^fiS 6(t. WiWtb 6 Image apparatus 56 of this embodiment, the 

fe^^^^$-y:S3t2i^H6 0 light source device 60 which generates 

;i03t2S^S6 Od*P>©ja excitation light and white light, the endoscope 

^%yjiiU^%^^W^(r>^% 70 which the excitation light or white light from 

SP^lcfiSttUr. ibjg^lciS this light source device 60 is irradiated to an 

ik%'^. X«efe3t{cJ:5efe observation part in tiie living body, and tiie 

3fe^^^ttl L^^^^^fc-g-^^ 5 fluorescent image by excitation light or the white 

h^^l 0 r(Drt^^7 0 light image by white light is detected, and is 

T-#bixyc:^^^. transmitted outside, the camera 80 which the 

^^^^M^-^S^^fiXttfi fluorescent image obtained by this endoscope 

fe^^>^a^i^aT-a^L, H 70 or a white light Image Is recorded with the 

^{f ^ p< 7 8 0 fluorescent image recording apparatus for an 

■i^N 7 8 0;i^b<75:^)tiij'^ observation, or the image recording apparatus 

Oltflft-§-?rto3SL. Ik^lJy for white light Images, and perfonns a 

— H^fefi#^^J5fei"5it3tiii^ conversion to an electrical signal, the 

^QiS^Ugii. :*p«7 8 0d>b fluorescent image-processing part 91 which 

<DS'fe3t®^0«^fi-i-Sr^S processes the electrical signal of the 

fife^^y— H^fi^^^ fluorescent image from a camera 80. and 

S-fe^feM^^OiSlFC 9 2 generates a fluorescent colour Image signal, 

li.^®^. ISlU- the white-light image-processing part 92 which 

/Xfi fi-fe^t;*' V — M^H^co processes the electrical signal of the white-light 

^±S^^#i" 6#lh®^i^# image from a camera 80, and generates a 

^^X^h^W^^^U^ 3 white-light colour Image signal, the image 

'^%:^v—^^M^t^^%lJ saving part 93 which is the still picture of a 

7— ll^jii^Srfl;t3i'o"t>ii"> ^ fluorescent colour observation Image and the 

©^^'fifcS^^^'t'S^^'ttfi and/or white-light colour observation image 

S#?.$IJ 9 4 i X ^^&fijl^§P preserving still-picture image preservation 

9 4^*P><D'fs-§-SrS^'^5^=^ means, the display position selection part 94 

^9 5i:. ^^tH^ttSi: fi-fe which superimposes a fluorescent colour 

observation Image and a white-light colour 

Xh^'^K)^^.:^^ 9 7 observation image, and decides that display 

:l(D^^^^::^^ 7 position, the monitor 95 which displays the 

/5i^(?5'fH-i-^Sltx %WMM.& signal from the display position selection part 

Ot. lJ:^ySOt. 94, the transfer switch 97 which is means which 

$P 9 3 (DWi^^'i ^ l^i^^U^ switches fluorescent observation condition and 
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y9 white-light observation condition, the signal 

8 t K.X^^^i^M^ $ fi from this transfer switch 97 is received, and it is 

TV^So with a light source device 60, camera 80, and 

the timing controller 98 which controls timing of 
the image saving part 93 of operation, these are 
provided and the principal part is comprised. 

[00 6 2] [0062] 

ST ^ &'^^W.^Vt^^^^'^yt First, the case where it switches to fluorescent 

li^^^l-^'9^x.5#^l-o observation condition from white-light 

V^Tl5i^i"6o S^T^M^^S observation condition is explained. 

§(5 9 2^^fig$^^/5:fife3fe;^7^ The white-light colour image generated in the 

— 9 3 white-light image-processing part 92 passes the 

M^^WM^^ 9 4 'T?-=E-:=. image saving part 93. 

^95 ±(D 2 ^(DMW^^^^i$i The relatively large first display area of the 2 

(D^)^&i}\z:k^ l (D^^^ image display areas on a monitor 95 displays in 

$ tiX V ^ 5 o w <D^M the display position selection part 94. 

X^ y^9 7\z^ In this condition, fluorescent observation 

o X'^ytW.^'^M ^ii^i" 5 o condition is chosen by the transfer switch 97. 

-t^ts ^*9^;t^-<y5^9 7 Then, the signal for the purpose of choosing 

^''h'^yt^^'^M^M^LfcW a fluorescent observation condition from the 

^>^^n>^l-p— transfer switch 97 is sent to the timing controller 

7 9 8izmibtl^o 98. 

[00 6 3] [0063] 

t^-f^i^^^i^-hn — ^98"e The signal is sent to the image saving part 93 

Itm^U^"^ 9 3 Kit^^i^^ by the timing controller 98. 

Xs ^x.{f A;^ $ tifc When a switching signal is Input, while storing 

1 (D^TT^^i^izM^ ^ automatically the white-light colour observation 

tl."CV^5S^^;^;^^IS^®^ image cun-ently displayed by the first display 

^ i KS^lcfl-ilijij^ t LTlE'B area as a still-picture image, the movable minror 

1^5— Ky ^ 6 5 L 64 is made to drive via driver 65. 

T pitij ^^—64 ^igtij After an-anging so that the light-guide of the 

SiSffly ^/T'B l^^v^ VU^ lamp for excitation 61 may be performed to a 

K7 1 \z.M%'^f\^^ ct 0 l-ifitt light guide 71, next the movable min-or 84 is 
tfc^. d^\zYv-< made to drive via a driver 85. 
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^DEEOMENff 



LXnTlb^^— 8 4^MWl^ It arranges so that the fluorescent Image 

iir, ih^MVW.^ Lfc^yt^i^ observed by the endoscope may guide the light 

'^^^i^^ T^T9 to the image intensifiers 90a and 90b. 

[0064] [0064] 

^>:v^T^ BuE^l, ^2(D^^ Subsequently, the photoelectric conversion of 

^i^^ >'T>'iy''7 T ^ T 9 0 the fluorescent image amplified by perfomiing 

a ^ 9 0b IcAlt LTliiiiM^jL incidence to the above-mentioned 1st and 2nd 

fc-^^iSL^. C CD 8 1 Rnc image intensifiers 90a and 90b is perfomied to 

C D 8 2 -^V.^ia-^\^tftM^^ an electrical signal by CCD81 and CCD82, and 

L'> W:%M^^M.t^9 1 lctii;'3 it outputs to the fluorescent image-processing 

U :i<^^^M^^S^9 IX' part 91. 

2 ^<D^&^i^<Dlt^^(DM^ The electrical signal of the fluorescent image 

ft#^i^^^SLT^)fe;<7 7— of two wavelength band sis numerically 

WMM^is-^'^^^'f'^a ^(D processed In this fluorescent image-processing 

^M^titc^^:fjy—M^M^ part 91, and a fluorescent colour observation 

itm^^^U 9 3 ^riiii LXm image signal is generated. 

^fi!:fijl^$B9 4 di^ ^H5o This generated fluorescent colour 

observation image passes the image saving 
part 93, and is sent to the display position 
selection part 94. 

[00 6 5] [0065] 

:L(D^^iiLMM9i.U 9 4 -Ctl. The relatively small 2nd display area of the 2 

M^i^^^ 9 3 \z^^:^titz S image display areas on the monitor 95 is made 

fe3t;*7— M^O^ih®^?:. to display the still-picture image of the white- 

^=•^9 5 ±(D 2 o(DM^^^ light colour image saved by the image saving 

^i$i(DliSM^\^^h $ ^J:^ 2 (DM part 93 in this display position selection part 94, 

TT^W^il^^Tjk $ iir, y — and the fluorescent colour observation image is 

M^M^^^M^\^i^^ ^J:f^ I displayed In the relatively large first display 

<^S^^^^(c^;^i-§o area. 

[0 0 6 6] [0066] 

tliis, In addition, in switching to white-light 
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W.^^M^^'O ^^^^"ai^ observation condition from fluorescent 

Jix nJtt^ 7—6 4 ^pTib^ 9 observation condition, wliile reversing order of 

— 84 ©fijf^mff ^iS*te ^-frS the movable mirror 64 and the movable minror 

^t/t:^7—U^m^(0 84 of operation, the still-picture Image of a 

#Jhiiilfe^> •=e=i5' 9 5 <7)+iJt fluorescent cobur observation image is 

^\z./b^ti:^2(D^7fi^i$iK0i displayed in the relatively small 2nd display 

H^M-i^^ area of a monitor 95, and a white-light colour 

1 (D^7^^i$, observation image is displayed in the relatively 

iz.M^i' 5o large first display area. 

[006 7] [0067] 

:i<dXoK^ ^II^S?F^^'C^±^ Thus, in this embodiment, when perfonning 

M^M^^Mt^-^tftU^V^tS^ switching operation with fluorescent 

to^^^x.ik^^^^itt observation condition and white-light 

iSi6f){c§]i9|ftx.aif^^{i observation condition, while storing the 

|g|p(LTV^^||^]|^Ji:l^^^E observation still-picture image which was being 

Wrt^t^K^ ^=.^®®±© automatically observed at the time of switching 

M^'^^ X(D^@>?1-6^(C/J^ $ operation, while displaying in the relatively small 

2 (D^TT^^i^lZ.^^-^^—:^^ 2nd display area of image size on the monitor 

ti?Et6^(c:^# 1 (D^i$.\z^ screen, it can diagnose, switching to a relatively 

^^xM.<DWi^WM^^^7T^\^ large first area, displaying the next observed 

X 2 ocD®^^JtK moving image, and comparing the two images. 

^^i^'C^ -So wCOri: By this, complicated operation of calling an 

icioT^ -51 ^x.ttf(Ji®^Sr operation which makes an image store 

f-fcEti^-lirSliif^^^ S^§] beforehand before switching, and the still- 

•?^x.^li^^lc:iE1li$-lirTV'*fc picture image which was being made to store 

^itM^^W-Xf'\i^'f^(Oi^^ti. previously after image switching is omitted, and 

M^'^:^^ \^X^^^ii^±^\z. operativity improves greatly. 

|p]±f 5o ^(OU<Dif^RXJ^^ Other effects are the same as that of the 
^iim^M'I^MM t I^il'C above-mentioned embodiment. 
5. 

[006 8] [0068] 

fiis, mUMMMM(DMJ^M\^ In addition, the modification of the above- 

ov^Tl5i§^'t"5o rt^l^H^^" mentioned embodiment is explained. 

\cit^^^(D\^^WM±MiMLi^ During the endoscope observation, it is 
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tSM^ti^Oii^—^ifj-r^h^o common that several endoscope still-picture 

^:iX\ :^MMM^\zto\,^X\t images are recorded. 

JhUB.W.^^i^^^'t^l^W.^ Consequently, it is made to store several 

^±®^?r0^L'iv^^gRd>f) sheets among the Image saving part 93 by 

<Di-V — XJfef^{c i o "CH^iS: extemal release operation (not Illustrated) of the 

#gP9 3 {c^^tfclEljfti"^ J: 5 endoscope still-picture Image recorded during 

L- T V 5 o an endoscope observation in this embodiment. 

[00 6 9] [0069] 

^(Dfzib. M^'^M^^^^x. For this reason, in order to switch the 

SfcJ6{;i, ^^^K.:^^ -y'^B observation condition, a transfer switch 97 is 

7Sr^f^LT. m'O^x.y^-fy operated. 

5^9 7 "d^^ ^ ^ > if =1 :y h ^ When sending a signal to the timing controller 

— 7 9 8 (c{f-^^5||ofci:#. 98 from a transfer switch 97, in the timing 

^-r^i^^=:/ht3— 798^ controller 98 side, the still-picture image of the 

■Cft. rt^^M^^l^jii^i5fc# end recorded before transfer-switch operation 

§P9 3 {c|H^$tLTV'>5jii'M^<0 among the images stored by the image saving 

9*>x ^^^x.:^^ y'J-Wff^ part 93 during the endoscope observation is 

I^IE^ $ tvfcS^ <^#it M'S^ ^ transmitted to the display position selection part 

^^^ifijl^lfP 9 4 \z.BMir 94. 

So -^tLT^ ^<D^^±MtM^ And, the an-angement position of the 

<^¥^Ji|ST% K^^^^ 6 5 . 8 5 movable minrors 64 and 84 is controlled by the 

^i^LT^Ift^ 7— 6 4» 8 4 same procedure as above-mentioned via 

<DmWSLW.^M-^^o drivers 65 and 85 after that. 

[00 7 0] [0070] 

^(DZ.bKi^^X^ ^^(iS® By this, while the display position selection part 

9 4 {t. jiilfe<*#$|J 9 3 94 displays the still-picture image transmitted 

?>'fe^$ti/fe#ihlii^^-=E-=^ from the image saving part 93 in the relatively 

9 5 (O^^W]\Z/\>^ $ fiif^ 2 (O^ small 2nd display area of monitor 95, it displays 

7fiW$.\'^^7fi't^t^\^^ ffi>Pf the moving image after observation condition 

S^Jtc^kitT'i^l (^^^H^lcilg switching to the relatively large first display 

m'imm^x.^(DWm^^^ area. 

[0 0 7 1] [0071] 
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w(D<t 5 Thus, in this embodiment, the image which the 

^ifiMMVX^^LfzMjMi^^Wi operator intended and saved was displayed in 

^^M^ !9 — ± the 2nd display area on the monitor at the time 

(Df^2 (D^TT^^i^ l^^^^ti of observation condition switching. 

l9ifex.^<75Ki®^t Because it can observe compared with the 

it^^ L XM^i* 5 i T # 5 moving image after observation switching, 

(D-^^ ^^^(D^^^ ^M(D^ existence of a disease part and discrimination 

S'J^ ^ fc6^^t;ifT 5 ^ i: ^^1? of its condition can be perfonmed more exactly. 

#6o ^c^iB, ^(Dj&CDj^^RU In addition, other effects are the same as that 
^;^fi±i£ L tcMMJ^M 1 of the above-mentioned embodiment. 

[0 0 7 21 [0072] 

mSfi^^M^i&fe^S^i: Fig. 8 is an explanatory drawing showing 
5:§J0^;iTli^"t'5^^®^ another component of the fluorescent image 
^tt<^SU<^^fi!(;S:^"fUi5^lll'C apparatus which switches and observes a 
h^o ^^MJ^MitWiW^M 6 Id fluorescent image and a white-light image. 
Tjkl^tc'^ytM^^Wit^^&ijti: Since the fluorescent image apparatus which 
#^(i[p]^'Cfe6fc:i?)^ f^pP^t showed this embodiment in the above- 
l;iov^T{±[Rl^?-^$:f^ LTlft?^ mentioned diagram 6, and the basic component 
^^"B&LT. lijEi'5^f|55^{do are similar, they are indicated with the same 
V^Tlfe§^i"5o symbol for the same material part, and omit 

explanation. 
The different parts are explained. 

[0 0 7 3] [0073] 

lEItci^i" J: 9 i^^M'MMMO^ As shown in a diagram, the fluorescent image 

tltM^^Wi 5 7 (t. t 3 apparatus 57 of this embodiment inradiates the 

fe3t^Sr^^^ii:53feaS^©6 0 excitation light or white light from the light 

^(D^tW^^WQ 0:d^^(DB} source device 60 which generates excitation 

S^Tfe^^l^rt^M^ light and white light, and this light source device 

^itLl^m^LX. M)tf-<t5 60, to an observation part in the living body. 

X(ifi'fe)fe(d J: 5 The endoscope 70 which the fluorescent image 

ytj^^^tHL^W'^l^^^Mi'^ by excitation light or the white light image by 

li^U^7 0t, ^(D\^UM7 0 white light is detected, and is transmitted 

X^^fitc^^j^^ Xfifi'fe^t outside, the fluorescent image obtained by this 
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^S:^3feli^^S^Sg3l{t 6 endoscope 70, or the camera 80 which a white 

fe^t^ffi^^^g-e^^LTH light image is recorded with the fluorescent 

^fi-§-(c^^-t"5* p< 7 8 0 image recording apparatus for an observation, 

t. :i<D:fy 8 Ot^b or the image recording apparatus for white light 

M^(D%%it^^^M\^Xlk.% images, and perfonns a conversion to an 

M^M^^i-^-^^jsK'f'S electrical signal, the fluorescent image- 

9 lbs tulE;* processing part 91 which processes the 

7^ ^ 8 0 75^^(7) S-fe^M^coH electrical signal of the fluorescent image from 

^{t-^^^SLTS#.^:^^— this camera 80, and generates a fluorescent 

^^MWit-^-^^^^^ colour observation image signal, the white-light 

lSpB 9 2 <J: ^ ^^;^7^— image-processing part 92 which processes the 

electrical signal of the white-light image from 

7— S^M^<^fl±®^{^#t" the above-mentioned camera 80, and 

generates a white-light colour observation 

— li^®^ t 6fe3t:^7 image signal, the display position selection part 

lii^^S^3t^toi±'x -€:<D^^& 94 which superimposes the still picture of a 

fi^^^'t'5l^^fi:fi3l^?a5 9 fluorescent colour observation image and/or 

4 i: > (D^7f^^WM'^% 9 4 white-light colour observation image on the 

t^h\i^f}^fifzMMM^\t^^ saved image saving part 93, and a fluorescent 

'5^ — ^ 9 5 > colour observation image and a white-light 

OM^O#jJiH^^#5fc^s6(^ colour observation image, and decides that 

y y — Xx>f y'^Q 9 ^(D display position, the monitor 95 which displays 

7 V y'f'd 9t^h(DiB the observation image signal output from this 

0 b^ :b display position selection part 94, the freezing 

^y8 0b. mi^i^^U 9 3b switch 99 for obtaining the still-picture image of 

(OWii^^^ 5 l^^^WM^^^ the image during observation, the signal from 

-Y5:>^^=3^/}.n — 798tS: this freezing switch 99 is received. Light 

^x.T^^^f|5;65^J5g;$i^'rv^ source device 60. camera 80. and the timing 

So controller 98 which controls timing of operation 

with the image saving part 93 These are 
provided and the principal part is comprised. 

[0 0 74] [0074] 

±,^(D X 0 (31 Lfc:^)fe®^ An effect of the fluorescent image apparatus 57 

^fi5 7 (DY^^^Wl^^^^o S comprised as mentioned above is explained, 

•fx rt^^ 7 0 ^^^^P^lciif A First, an endoscope 70 is inserted in the living 
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Lxa-fe^tM^Tt?;^^ y— body, and under a white-light observation the 

>^W,^^^0o ■?:b■C^ screening observation is performed. 
(O^tEt^^K.hfi^U'S^'^y V And, the freezing switch 99 is operated at the 

— X;^ yf-d 9 ^Sbf^i" 5 » part which can consider existing of a disease. 
ir^t^ 7V — 5/5=- 9 9 Then, the signal from the freezing switch 99 

h <D\t^-b^ ^i^^^'yh is sent to the timing controller 98. 

[0 0 7 5] [0075] 

HtliE:? -< ^'y-^^'y Yn — y 9 By the above-mentioned timing controller 98, a 

8t?(-±. ^-fs S^^#$|5 9 3 signal is first sent to the Image saving part 93. 
{cfs^^izl t) X M The still-picture image of a white-light colour 

^li^t^^Jhiii^SrlEii-fS 0 observation image is stored. 
^X^X^ K 7 6 5 UT And, the movable mirror 64 is made to drive 

"BTib 5 7- 6 4 ^mWi^'t, Wi via a driver 65. 

y'y-fQ m^y-^ h it-^ K After an-anging so that the light-guide of the 

7 1 0 l^iBttb lamp for excitation 61 may be perfonned to a 

fz.'^s ^{-K^-r/^S 5iS:^^^L light guide 71, next it is made to drive the 

T BTlii ^7 — 84 ^WWi ^ -ti^^ movable minror 84 via a driver 85. 
rtlS^H^f^ i -5 It an^nges so that the fluorescent image by 

1 , ^2 (D^ y'- —iy^ yy'Vy endoscope observation may guide the light to 

7T^T90a, 90b \zM-% the 1st and 2nd image intensifiers 90a and 90b. 

[0 0 7 6] [0076] 

■t"Si^ HirtSlll, ||2©>r> Then, the photoelecbic conversion of the 

^''^ ^ yf-yyy r ^ T 9 Q fluorescent image amplified by performing 

a ^ 9 0b i3lAltUTlii|6$tL incidence to tiie above-mentioned 1st and 2nd 

fd^%'^^. C C D 8 1 ^t/C Image intensifiers 90a and 90b is perfonned to 

C D 8 2 T*fl;M^(-3tfl;^^ an electrical signal by CCD81 and CCD82, and 

:^3tM^^S$P ^\\z.]^ti it outputs to the fluorescent image-processing 

::c0^5tIiJ^^SlfP9 1 part 91. 
2 o(75^^;ft^^O:^7lf;^CDfl;^ The electrical signal of the fluorescent image 

-ft -§-^j|^#MSbT^^;*/7— of two wavelength bands is numerically 

H^B^'fa-^^r^^iSi't'So •^b processed in this fluorescent image-processing 

wO^^lii^^S^P 9 1 -e part 91, and a fluorescent colour observation 
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^J5fe $ tifc^^:^ y — li^®^ image signal is generated. 

fi®^{!^#gP9 3 tcfSti^ix And, the fluorescent colour obsen^ation 

5o image generated in this fluorescent image- 
processing part 91 is stored by the image 
saving part 93. 

[0 0 7 7] [0077] 

m^m^^^U 9 3 -CIElt ^ fh The white-light colour observation image stored 

ytS-feTfe;^^— M^M^S.!/^ in the above-mentioned image saving part 93 

y ~^^M^H^7jk^^^ and a fluorescent colour observation image are 

9 4 Cli^ 5 o ^Tjkiti^ sent to the display position selection part 94. 

2l^^ 9 4 m^^^U 9 In the display position selection part 94, while 

3\z.j^^^jXX\/^^J^'&^:fJv displaying the still-picture image of the white- 

—W.^W^(D^±M^^ ^ light colour observation image saved by the 

^9 5±CD2o(7)il^^^^;^ image saving part 93 in the relatively small 

9 *)<Z)tB^6^{;i/h$7i^2^^ second display area in the 2 image display 

^^Id^^i-^— ^Tt:* v areas on monitor 95, the still-picture image of a 

—W.^Mi^<D^±Mi^^^M^ fluorescent colour observation image is 

t^:^# ^ctH 1 ^^^i^}^^:^'t* displayed in the relatively large 1st display area. 

5o ^c^^^^ ^(D^TjkiitWiW^ In addition, this display position may be 

(OU^\^ J: ^ iS^fe $ iirX h^ik^ reversed if prefenred by the operator. 

I 0 0 7 8 1 [00781 

^LT^ ?f^^ And, again, if the freezing switch 99 is operated, 

^9 9^^^^^b. ^yt:bv while the still-picture image of a fluorescent 

— li^iil^(^#Jh®^:i5'=&:=^^ colour observation image had been displayed 

--±\z0:7jk:^fitct.t.s S-fe^fe on the monitor, a white-light colour image can 

J — M^^lli® h LTIS^ "1 be observed as a moving image. 

[0 0 7 9] [0079] 

9 ^^]^?f^^'Cr(i> Thus, in this embodiment, the diagnosis at the 
6'&>tli^}^ct y— time of a screening can be made simple by 

^^ic, "^^t^^t^^Wi^W^Xz. obtaining the still-picture image of a fluorescent 
< V^lfP^tc^t LT^ ^y— colour observation Image with the still-picture 
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f^l^ct 13 7— lii^Oi^ image of a white-light colour image by freezing 

ikM^t^i^^ operation on the part which is difficult to 

^^(D^^M^ii :Lb\^ distinguish whether it is disease, at the time of 

^^y— ^^(D^^ the screening by white-light observation. 

\^'t^ w i d^T't So ^ About other effects, it is the same as that of 

<75ft&<7)f^,lStJ^^;^{-ov ^-C ft the embodiment mentioned above. 

Wig Ltcmmmm t mm-ch 

[00 8 0] [0080] 

tj::!lro^ ^%^(tx SX±j^'^it^ In addition, this invention is not limited only to 

M^M(D?^\z.^'^^ti^ iiO'V the embodiment described above, and various 

ittj:<^ ^^^(DMW ^JkmLtt modification in the range which does not 

V ^|Ba■ea>^r ^^MM'^-H^'Vh deviate from the substance of this invention are 

S, possible. 

[00 8 1] [0081] 



[Hni] [Additional remark] 

^±M^\^tc2: r> ^.t2^^^<^± According to the above-mentioned embodiment 

lE^M^BlciJiti'f^s j^TO^ of this invention which was explained in full 

#^^^#S w h Sp detail above, the following components can be 

obtained. 

[0 0 8 2] [0082] 

( 1 ) ^^-mL\:-^'^<r)W^% (1) from the light source device which inadiates 

^W'M'Y^%WC^Wh^ HufS^ a specific Illumination light to an organism 

^^fl^^tulE^.l^^l^i 19 fib® tissue, and the fluorescent from which excites 

L'T#^ti/'5^^^^^N M^<^ the above-mentioned organism tissue by tiie 

MT'iSj^Sr^^t^^^^^ft^ above-mentioned illumination light, , by the 

i"5Jt'^^fii:> ^(DW^^W Image recording apparatus which records tiie 

ioT^fc^g^co^^^tS^-fe fluorescent image of differing wavelength 

]ij^J:*5x ilS^pPt?$>5:6^;6» bands, and several differing monochromatic 

Sr^JBU't"5fc:i6<?5:^7 7— M^M images obtained witti this image recording 

^^^^i'SiU'^^J^i^fii^x apparatus, it is related with the fluorescent 
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:i(DW^^^^W^^^^tifc image apparatus which generates the colour 
^— ®^M^^^:^i"5^^ obsen/ation image for distinguishing whether it 
^MK,fc^^M^^M\^ is a disease part, and the display device which 
*5V^Tx HufH:^7— 18^©^"^? displays the colour observation image 
#?>ix5:^TOfep(Z>5*>. generated with this image generation 
tKt 2oJEi±(7)m^£56(c . apparatus. 

J:oT^J5S;$tt5fel§^$:^J^ Wherein, among all the colour tones obtained 
^5feiB^^J5fe^Si:^ mJlH^ by the above-mentioned colour observation 
^^^Wii^^^^titc:^ y—W.^ image, the fluorescent image apparatus 
M^f^x tulEfeif^^S^J^a^tp provided with colour index generation means to 
-frS^^^/^— -O^^— X^^i: generate the colour index comprised by the 
$:iiix.it:^7t®^^fio colour from which two or more are different at 

least, and superimposition means which 
superimposes the above-mentioned colour 
index on top of the colour observation Image 
displayed by the above-mentioned display 
device. 

[00 8 3] [00831 

(2) ffjIE-feft^^^Si^^fi. (2) Above-mentioned colour index generation 
MIEii^^^l^ct *9 #bti.fc1S means is the fluorescent image apparatus of 
^(D^'^m^(D^^(Dit^^^ Additional Remari< 1 which changes the ratio of 
;tT&iB#^^^^'f"6#IEllE the colour mixture of the several 
^(D'^tftMj^^Mo monochromatic images obtained by above- 
mentioned image recording means, and 
generates a colour index. 

[0 0 8 4] [0084] 

(3) B^rlHfeit^{^^ ^^feiv^ (S) An above-mentioned colour Index Is the 
Tl^^t^^A^X-^j^^iv^H fluorescent image apparatus of Additional 
ia2|EicO:^)t®^^go Remark 2 comprised including red colour and 

cyan colour. 

[00 8 51 [00851 

( 4 ) ±mm^^^(Dmm (4) The light source device which in-adiates a 
yt^MMir ^ytM^W: t ^ fitflE specific illumination light to an organism tissue, 
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^i^mM^Wl^M^^\:i^^Ssb from the fluorescent from which excites the 
@LT#P>tt5^3t:i^^s ®^ above-mentioned organism tissue by the 
(D^^j:^^-0:^i^(Dlk^^^WL above-mentioned illumination light, the image 
^'fSJi^ilSix ^(DWl^^ recording apparatus which records the 
g(c ct o X^tc^^<DM^£ S ¥ fluorescent image of some differing wavelength 
feH^ctt). ^^U'^h^t^^ bands, the several monochromatic images 
t'^^^^M'f'^ti^^O^ y--M^ obtained with this image recording apparatus 
®^^^J5fe'^6®^^J5fe^tt are different, the image generation apparatus 
ts wCOjij^^^^B'Tr^sS;^ which generates the colour observation image 
titc:fyy~M^Wi^^M7jkir^ for distinguishing whether it is a disease part, 
^:^^fi(t ^iix-fc^Tfe®^^ the display device which displays the colour 
KlcjoV^Tx tulEiS^^^tc: J: observation image generated with this image 
oX^fz^ generation apparatus. It is related with the 

(D^'&M^^'a^Ltc^l'a'^^ fluorescent image apparatus provided with 
imi^^-tm^^^t. BfrlE;& these. 

7^lfi^ill^>5^t>t5IS¥fejif'^ Wherein, the fluorescent image apparatus 
(D'^^Wl-^^^i^i^izM^'T^ provided with analysis means which shows 
^itL^^'^^^M^^Wi^^^ numerically the proportion which synthesised 
^t^M:^tc'^ytM^^9:o several monochromatic images of the colour 

observation image obtained by above- 
mentioned image recording means, and 
measured orientation designation means to 
specify the part which analyzes numerically the 
combining proportion of the above-mentioned 
colour observation image to the above- 
mentioned monochromatic image. 

[00 8 6] [0086] 

(5) ^msMl^^'^O^^m (5) Inadiate a specific light to an organism 

ML. ±mm^mmLxmh tissue. 

^1^*^:^(0 0^^ Wi^<^M^J:^ Among the fluorescents exciting an organism 

tissue, the image obtained by fluorescent image 

ISir. tufE:^7tS^¥^^}^ ct ^ recording means to record some differing 

^^htifcMWX^ ^ ^^tlS^® wavelength bands, and above-mentioned 

^^^^i"S^)t^^®^{f ■§* fluorescent image recording means, fluorescent 

^^f^'t^'^ytM^M^^^^ observation image generation means to 
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(6) stfia^^¥^(c«^$ti 



generate the fluorescent observation image 
signal which generates a fluorescent 
observation image, reflected-light image 
recording means to irradiate the light which has 
several wavelengths in an organism tissue, and 
to record the reflected-light image from an 
organism tissue, reflected-light image 
observation image generation means to 
generate the reflected-light image observation 
image signal which generates a reflected-light 
observation image, from the image obtained by 
above-mentioned reflected-light image 
recording means, display means to display 
simultaneously the above-mentioned 
fluorescent observation image and a reflected- 
light observation image. In the fluorescent 
image apparatus provided with these, above- 
mentioned display means has tiie 2 differing 
display areas, in tiie image display area of 
display means. 

The fluorescent image apparatus provided with 
image selection switching means which 
switches selectively the image displayed in 
each image area. 

(6) One of the images displayed by above- 
mentioned display means is a moving image. 

The fluorescent image apparatus of 
Additional Remark 5 whose other is a still- 
picture image. 



[0 0 8 7] [0087] 

(7) ^mm.\^^'&(D%^m. (?) irradiate a specific light to an organism 

itt. ^mm^m^\.x%h tissue. 

fi^^%(Oo'h^ ^^(D^f$,^ Among the fluorescents exciting the organism 

^S5:^i^^S^i"5:^ptJS^¥' tissue and being obtained, fluorescent image 

^t. tul5:^7t»^¥^t-J: *9 recording means to record the differing 
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#&:ixfcB^J: ^^WMM wavelength bands, fluorescent observation 

^S:^fi6;"t'5:^5tli^®^fi^ image generation means to generate the 

SriiJ5Ki*5l^3tM^®^^JSfe^ fluorescent obsen^ation image signal which 

^t. ^WflSMK^W^O^^^ generates a fluorescent observation image, 

i$o)t^R?>ltt^ ^WBM'd^^ from the image obtained by above-mentioned 

(DSi^^^^Wt^ir^RM^Wi fluorescent image recording means, reflected- 

^^^t^ ful2Slt3tJi^^^ light image recording means to in^diate the 

{CJ: 0#bti/c®^J: «9 X light which has several wavelengths in an 

)feM^M^^^i^'t"'5Slt)fe^ organism tissue, and to record the reflected- 

li.^lif^{H-^^^^i"5SW7fe light image from an organism tissue, reflected- 

j^W.^W^^J^^^t^^K.ti light image observation image generation 

:^)t®^^fil^*5V^T^ means to generate the reflected-light Image 

^MMtR^^W.^M^t(Dif observation image signal which generates a 

hhfi''~:^(OW}W^i:M^^?> reflected-light observation image, from the 

!9 ifex^S t s Btrf5"S3 ?) image obtained by above-mentioned reflected- 

^^dl^fflbT. Ik^W^^M^ light image recording means. 

Xit^^^M^Mi^(D^±Mi^ In the fluorescent image apparatus provided 

^^^^^itM^^^^^t, m with this, it synchronizes with switching means 

lE^^H^iSltTtM^^^Kj® to choose any one of the moving images of a 

#<t. tul5#il:M^<¥:#¥^^{c fluorescent observation image and a refiected- 

ct ^ ^^Ltz'^^MikXa^^ light observation image, and above-mentioned 

^m^<Doh. WjM^tii^ti: switching means. 

S#^ih®^^[Rl^{c^;^i"5^ Inside of still-picture image preservation 

^^S^#x./c:^3t®^i^ffo means to obtain the still-picture image of a 



fluorescent observation image or a reflected- 
light observation image, the above-mentioned 
fluorescent image and the moving image of a 
reflected-light image, the fluorescent image 
saved by above-mentioned still-picture image 
presentation means, or a reflected-light image, 
the fluorescent image apparatus provided with 
display means to display simultaneously the 
still-picture image different from the moving 
image. 



[00 8 8] 



[0088] 
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(8) H5l5^^¥^(i2o<75^ (8) Above-mentioned display means has 2 
iti^tKO^^ display areas. 
^i$Hz.Mti:^W^i^$t^^iii^ The fluorescent image apparatus of 
#IE 7 IEife©it^®«^fi, Additional Remark 7 by which the Image which 

is different for each display area is displayed. 

[00 8 9] [0089] 



im^<D^^] [EFFECT OF THE INVENTION] 

L fc J; 9 X As explained above according to this invention, 

:^^®#0^fel>?5cfe'g'VN a variation of the delicate tint of a fluorescent 

<Dmt^^^\z.nWl LX. ^ image is distinguished objectively. 

^i>^^^<0^^^ffl^<D^M(0 The fluorescent image apparatus by which an 

^JS'J^^^IC't'S^^^feiii^fe^g operator discriminates the existence of a 

SrS#ti"S ^ t i^X'^ 5o disease or the condition of a disease simply can 

be offered. 

mmom^^iWim ] [BRIEF EXPLANATION OF DRAWINGS] 



[l^ 1 ] [FIGURE 1] 

m 1 '5tV> 4 {t^^m(Om l Fig. 1 or 4 concern the 1st embodiment of this 

mummi^im*). mut^^m invention. 

jMi^^(DMf&MM^irfeiL^^ Fig. 1 shows the schematic component of a 

fluorescent image apparatus as an explanatory 
drawing. 

[112] [FIGURE 2] 

lE'^mMRrf^^BM^^ b^i" The fluorescent spectrum diagram emitted from 
h/uH normal tissue and lesioned tissue. 

[M3] [FIGURE 3] 

Mtft:fJ7—W.^M^\^ioi-f^lE The colour distribution diagram showing the 

^UiiL t m^^&i t <D^^\^(D relationship of the tint of the normal part and the 

il'^Sr^i'-fe^^H disease part in a fluorescent colour observation 
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image 



m4] [FIGURE 4] 

^^^<dM^(0 1 ^lirTj^irM The diagram showing one example of the 

component of a colour index 

IBIS] [FIGURES] 

(DM 2 5 ^ Explanatory drawing showing another 

^Mjk^W:<D^(DMj^^^i'M component of the fluorescent image apparatus 
§^111 based on the second embodiment of this 

invention 



[me] [FIGURES] 
^ytM^t S^^M^i ^1^^ Explanatory drawing showing the component of 
iz^TT^ L XWi^^ 5 the fluorescent Image apparatus which displays 

S<^fflfJ5fe^^'t"lft§^lll a fluorescent image and a white-light image 

simultaneously for observation 



m?] [FIGURE?] 

\^^\z.^7jk ^ ttT V ^ 5 "^^M^ Explanatory drawing showing the component of 
t S-fe^M^ t ^7lX^ the fluorescent image apparatus which switches 
^^^^%M^&W<D%^'^7T^ and observes the fluorescent image and the 
ir^^^Wi white-light image which are displayed 

simultaneously 

[^8] [FIGURES] 

t 6 ^%m^ t ^ Explanatory drawing showing another 
i^x.TM^i"5:^3feM^^ttO component of the fluorescent image apparatus 
%^\(OM^^y^'t^^J^M which switches and observes a fluorescent 

image and a white-light image 

[^^(Dmm ] [EXPLANATION OF DRAWINGS] 

1 1... light source device 

2 -"F^lg.^ 2... endoscope 
Z ' iJj^v 3.., camera 

4 —H^^^^S 4... image generation apparatus 
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5... monitor 

6... discrimination means 

6a... colour index data part 

6b... superimposib'on part 

50... fluorescence image apparatus 



[FIGURE 1] 
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[translation of Japanese text in Figure 1] 
(refer to EXPLANA TION OF Df^WINGS) 
4a image processor 
item below 8a, 7b observed part 



[112] 



[FIGURE 2] 
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[translation of Japanese text in Figure 2] 



vertical axis 
tioriz. axis 
top line 
middle line 
bottom line 



fluorescent intensity 

wavelength 

nomial 

dysplasia 

cancer 



[HIS] 



[FIGURE 3] 



[translation of Japanese text in Figure 3] 
vertical axis camera output for red (red) 
horiz, axis end-use [sic] camera output (cyan) 
origin black 
diag. axis whiteness 

circles cancer, dysplasia, inflammation, normal 
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[FIGURE 4] 



5b 



[translation of Japanese text in Figure 4] 

top to bottom: cyan, white, bright red, dark red 



[FIGURE 5] 
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pranslation of Japanese text in Figure 5] 

4a image processor 

9a ratio measurement part 

9b measured position determination part 

51 fluorescent image apparatus 

[1^6] [FIGURES] 
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[translation of Japanese text in Figure 6] 

55 fluorescent display apparatus 

61 excitation lamp 

62 white light lamp 
65 driver 

85 driver 

91 fluorescent image processor 

92 white image processor 
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93 
94 
95 



96 



image saving apparatus 
position selector 



big circle 1 ^ display region 
little circle 2^ display region 
switching part 



[1^7] 



[FIGURE 7] 
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[translation of Japanese text in Figure 7] 
56 fluorescent display apparatus 

61 excitation lamp 

62 white light lamp 
65 driver 

85 driver 
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91 
92 
93 
94 
95 



96 
97 
98 



fluorescent image processor 
white image processor 
image saving apparatus 
position selector 



big circle 
little circle 
switching part 
switch 

timing controller 



1** display region 



2"^ display region 



[FIGURE 8] 




[translation of Japanese text in Figure 8] 
57 fluorescent display apparatus 
61 excitation lamp 
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62 white light lamp 

65 driver 

85 driver 

91 fluorescent image processor 

92 white image processor 

93 image saving apparatus 

94 position selector 
95 

big circle 1 display region 
little circle 2"^ display region 

96 switching part 

98 timing controller 

99 freeze switch 
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Derwent shaH not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derw&nt translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from ttie 
use of any translation by any customer. 

Derwent Information Ltd. is part of Tlie Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" ^Enolish^ 

"WWW.DERWENT.CQ.jp" (Japanese^ 
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(54) [»iac!}«ijii] mmmm 

(57) 



14 



2b~ 



I .1 



n 12 




3 CR-rer* 



-3^1 J'^ 



]b U 



-7fl 



-2b 



Ba 7k 



(2) 



^m¥l 1-8 9 7 8 9 



mt. 

(0 0 0 1 I 
[0 0 0 2] 

1 0 0 0 3 1 gl^«3t^J:*^v^rl4, ^tffflMlciiiiiejt* 

>"> NADH (^rJ-J^VT? Krx=Vjl^ 

K) , FMN (7 7 fV^y :5?^ Ujf-f- K) , fUi^V' 

10 0 0 4 1 Klt)<^^^t>C:feV^TI±, 
A-r5*3tiffefC<!: HpD ('^•^ y 

>") » Photofrin» ALA (5-amino 

1 e. V u I i n i c acid) ^t^ffi^^hHi, liX 

10 0 0 51 iafiiti: L-Cll0Dx«W— tfjt. A^m^y 



5, :L<K>m&it\^ii^^w-fS3&viiini>^mti:'^it^^ 

(0 0 0 61 wroJ:5'5:*)tS:am^5^)t®*feS?Blc 
10 0 0 7] «i|;ttf. !|fffl5F6-5 4 7 9 2^4^^(0114 

[0 0 0 8] 

l5IW:^«?StLJ:5i:-r5aUi] L;J»t4iiS?), frlSI* 
4 7 9 2^^atCffl:TT$n-CV>5S«^a-C 
«^3tHfiKoa»«''ife^v ^(DgEit $r^if#ro±aic J; o T 

10 0 0 9] ^^mit±m^m^&^xf£^tit:i,<D-x! 

[0 0 10] 

t), mm^xh^f)^A^tnm-i-^itii><D^tftii>7-m 
mTT^-t-^mTrsmm.ttmiLtL^^miMimmxh'ox. w 

t 2o£il±oS/i5filcJ;-o-r«!fi£$n5feli^** 

(0 0 1 11 Z(Dmm^Xixi-£. ^-■f±ic^fr^$nx 
[0 0 121 

«S(0}gii4'sawr'5. iai'ivNL04i4*:««omisi 

mmmi^U ?) . 0 1 l4«:3tiiJ{^iggco«tli««lfi£*^ni-iji 
9^0. E2(4jE^mi^Xu:Sl^iSSId»e>«-f SmjtW;:^ 

ia3i4^3t*7-iasiiifec*3it-5jE^a5 



(3) 



1-8 9 7 8 9 



[ 0 0 1 3 ] II 1 {CTf^-tX 5 l-**t£0a<^*5feiite3SS 

-^^56 atCi:oT*fi&Sn:fcfe^V^*IJBf^>r-/V'5 b 

6 b t ^m^timi^me bv±wmm^^fix\,^ 
10 0 14] /^^b\ mmmm^m%4 a r^eic^ixfc* 

7j<-XSi5'6 b^m\^X^=^^ 5(K>mm±\:i1k^:fJy-WL 

10 0 151 wte^M^gin. it^^afi-r^fcjejco 

1 a 400nm~450nm 

[0 0 16] Wim\^mm2\t. ^i^^^i$A^fi^ms: 
A^^ij^t.xBmi'^y'^ h:^^ h^7 ^Rummmi b 

[0 0 17] fl9SB^^7 3it. m9s,h^m2<Dmm^2 

btC^Kgffi(;i^jg!^n^o r£7);«7;<7 3|C|trt!l^2 

t^lSig u 8 c J: t) stria:* > 7 3 lcAS+t-^>«)t^* 

2 0(^)fegSJ;:^)'S«-f5i5^>r:5'n^5/tJ^^^-l Ofc. 89 

m^^^u^ 0^3i§L^«7t^<^^ffl-r5 

jfeS^i^Ai ^]gi§-r5^ii^^^*>'hV'^;^:7^;u^ 1 1 
ts mi^y-^^^^ ^y^^y-ioxRkiLtz'^^iSit 
RH-r^^y-i 3k. ^uy^^o^y^^y-i 0 

^mMir^m2<Dy<:^yy<y^y^/i^^ 1 2 ts SiTie^ 1 



i: B&IB) 1 4 at^BSIsm 2 (^/^^^ hv^:^ y^/u^i2^ 
T-rrisi:. Sfr^l^i ^'•rv-^y'r-rr 

14(Dm;/3»4rSI«'r^^lOCCDl 6i:. BJiem2 
m2(DCCD 1 7 ^^(ixT1S^$tLrVN5. 

[0018] ±^(0 J: 5 iclgfig 5 o o 

f^ffl*!9.5^-r^o ^-f> ^iK3SS 107^^:7^1 a J: t?. 

^207>f K7 a i;i^3t-f^.o rt^vw" K 
7 ai;:^)t$n;/tafi)feio i^«g&2i^g|54:iioT 
Sa|g.«7 b;0^fc4»:rt<OlSSattic:f^);5^oTSait^?*i 

ffi®fc2coaiS^8 a&TJ5^^-v?;;^r-r K8 b^iil^tT- 
ytm(Dmm 2 b * JiT;* ;^ 7 3 {ZT^m-^. 

[0 0 19] Z(D^;^y 3{ZKkiLtz'^it&i\t. tT. 
y^^y-l 0 4:Si§3^l:iSW^ttT 2 

3tl^SiC5^Sl$n^c w(D^^:^O^^yiJ^:$ 7-1 0^^ 

fc^. ccDi 6-c»»Six-ca;^fI^{c:^a^^$tt 

m^im. nxf^y-i 3XRkiLXm2(Dy<>h'y<:^ 
y^/\^^ 12 UT^ 2 <7)-r > — v^-f 7 

-rri 5t?iii|issn^^. ccDi 7-ca^$nrs^ 

[0 0 2 0] ^LT. flfriaCCD 1 6^t/CCD 1 7-e 
Mft^lt®«toag|54 a lcA;t^*tiSo 

[002 11 02 tci^-r J: 5 jafi)tlcJ:5S«aJ{fi: 

(«?iJx.Jl*4 0 0 nm'-4 5 0 nm) <t9SV^ 
{^jfiC0#{::4 9 Onrtit^h^ 6 0 n mCOffli 

(^^S:V^5^fe«S^^A2 f+i5 (1#(C6 2 0nm'-8 0 0n 

m) iC^tt^'^)t?fi«^^I2ll«^^Sl54 at^«-^®« 

5 a (iai#!S) **:T^-r5o wOt^. «3t:^^-a 

ft-^, 5^fe^iiS;i2 (om:U(0\f^Mt^h\^X^yx^'f 
5o -r^^x I13{c:jj^^j: i/TVir. ^\z^r>x 

5. tfc. flftfi^^-c*>5*jgttn^w#e.*-*n 



(4) 



1-8 9789 



10 0 2 21 fltfffifei&gif-^'ae a rii, life 
04 (i^P-f-j; 5»cfifeoit^*'4aiig(caE{b$-&fc4e, 

ii^o .. 

[0 0 2 3] Jlf#li. 5(Dmm±iZSc 

10 0 2 4] znxoic. &mmf-~-^ux^is.Lti& 

[0 0 2 5] *7t, ii®±lc^7P$tu5fe^>/^43M:^'^ 

[0 0 2 6] /ifcN *:|IJSJgfi|-C««3fe*9-ffi«iiil6 
Hfl44o|cK^$n5t)<0-CJi<. ffifec0it^^a:x5 
® -5 I- J: 5 fe<7?ax.;!i»fc®a:(Lro5lffi4:tTx:-5, 

x^ 13 1 -eii;^-/-?-^ v/-K-xsij*ji UTS^^ns 

fejt^ ^m3t;0 7 -lift^iHt ro£±(ca^P L TV ^5 J)\ 

1 0 0 2 8 1 Eic^i-j; 0 \z^mmrm(r>m^m^mm 

>t;7-iii^ft-^2r*fie-r51i®*0!aSR4 a ^{iifcia^ 



n ic. itmm^^ a a Rxim^&s^:^ 9 b tis** 

lx5it3t*7-a^ilSl5 att, tts^a!i;tSi59 atriiU 
[0 0 2 91 irlE®^ffiMS:^§S9 b It, 8912*=^' 5 

©iiB±Jc^*$nTV>5^3t;!;7-a!giiife5 a 

^SB 9 b (c J: «5 ^? ixfcm3t;t7 y -m.^miSi±<om^ 

[0 0 3 01 ±i^cO<J:5lC«|figUfcm3tBife^S5 1© 
<^ffl«:lft?^-t-5, frlErtafaL2rog||ggi5 2 bS-ceitS 

nT*>7 3icAltufc«3t«tt, ccDiexr/cc 

D 1 7-cs»^nTm^{s-^ic3tm^«i$ix-5„ ::n?> 

CCDl 6&t/CCDl 7-C#f>iX!t^/i5fe8a<omfe 
«3t«®«ft«^e. iiii{fe*a3SaJ4aKA^^h,-C«3fe 

*7-i5{am-^i: UT^StvSo Z(0-^yt^y-miti 

<Di:'f*iiWtU wtte>2feS:Sigt. ?gfeL;t*3t* 
7 -«S^li^*5*=^' 5 (^ilB±lcS^T^ ^ ii«.c 
[0 0 3 11 rrr, ^lf#li. sic^^^tjxTv 

7 -m^iiiift 5 a OTfe-e-v U*/iS 
*tSi-C*) -5 d-5*^91Bf-*- 5 o (c j$ o /ta @ X 

(0 0 3 21 Z(om^iS[m^Mn9hx^i. ^-9 s<r> 

a5 9alceji-r^. -t-Si, r ©It ^811^35 9 a -CIS. 

mtm^&.m.^-^%9 bT!i#;E$HfcffiHis«i-*tf£:-r 

wCOScfiSx-^'ffig c4rit3t*7-ISgiii«i5 a;J5 

(0 0 3 31 rcoJ;5C, *lli£)g«i{c*3i/'>T»±. 

B±<0*Jt*7-m^P«t*(ClSiit7-!?ffii: LT* 
^-rscitlciU, :t3t*7-a!Siiiitfewfe^v>*»ffl[ 



(5) 



^mW-l 1-8 9 7 8 9 



[0 0 3 41 tZ^X. «lx«it#8IBS6 3-1 2 2 4 2 
[0035] Lib^Ls ::c?5»MBg6 3-1 2 2 4 2 1^ 
C^^::ii$^|Cg^$tb5 locoM^i^^X|cit-<^ #11^ 

[0 0 3 6] tfc. -wt.m^ik%'m^\±s &^%mm^ 

[0 0 3 71 Z(7>fzy>s ±^;l^a^Lfcv^-;&(^ii^^^r± 
/^®^-»^-^ 2 oco^^r^.T^-f 5 r ^ Id 

[0 0 3 81 men^^mmt&&±mmt^mm:im 
7f^Lxm^ir^n^m&.mSi<^m^^7r^ir^mmxh 

^S6 o^>^(^ia)g^3iit6-fe)fe^4.*rtcom^si5fa:t^ 

m»7 o-ci#bn7tm*te. xfie6^^^*5feii.^ffl 

^ife'r^;*^^ 8 0^. CCO:^;^ 7 8 0;5^^ei^$tie 

ik^mmi'^mnm^^ffQimLxik^:^y-m^m^ 

9 It. SJie;^;?«7 8 0;^)^^beii^tv5S&7t^lcg|•t 
5 m^ft ^ $r L -C e )t ;<7' ^ - M ^ft ^ ^ 5 

«9IB*3tlii»toSgr>9 l;5^ib*=-i5^9 5{;ii±j;^*n 



mm^U9 At^bmti^ti^iM^^m^i-^^^^mx 

[0 0 3 91 3tagi£fi6 ojt. S3tsrjaje"r5^«>f^ia 
-r K7 i--^*-r^»^j?)co^7-6 3 as* 

k&^^i:m»m^y^ h:ffy( K7 i --#3t-t-5^«j5 
7-6 4 t. r(^^i&^^-6 4€rffilli$-d:5 K^'f/^ 

[00401 :^><^80ll. rt«^7 0(Og|Big57 2JC 

^»^fflCCD8 2. &^±mWimCCD8 3-^m< 
feJ^Opfft^ 7-8 4 wC0ora^7-8 4^«l!}^ 
its K7^^-<8 Sir. S&fS^ffi)^7-8 4{;iJ:«9#)fe^? 

-set. :i(D^>c >y^ty^s 6^m&i.itm 

^m^ii^-^^^y-si t. ^^^^la-r^m^^ 

7^/1^^ 8 9 1. mi^^i<7)>'<:yh'y<y^y^/i'^ 8 8^ 

T^T9 0 a M2(Dy<l^h*y<y.y^7U^8 9^'Si& 

Litlk^mtm^ir^m 2 <^>-^ ^ -s^-r vx^^i^^ r ^ 
r9 0bt^{i;t-Cffi^$tLT:jS'9. Sf[te^)t^ffi^ffl 
CCD 8 l"C^l(7)-Yp«--v^'<>'x^^Vy7-^r 9 0 a 

(Dmtf^^masiLs wiE'S-^«»iKffl c c d s 2 -cm 2 

(O^ ^-v^^ vxv^>:77>f r 9 0 b (75t^;^^^fe^:a^fei- 
[0 04 11 ^«e*5. s»fe^»^7-6 4St;5Wi5"5rsfi^ 

7-8 4co^j(tft. ttjieK^^z-^e 5. ttrisK^-^^<8 
5 ^HftlS^ 19 ^x.giS 9 6 (c J: <9 $tJ»^ix5o 
[0 0 4 21 ±3iEc^J:5lc1t^L;tit*iii^^S5 

^aS§S®6 0<DaSffl7X:^6 iirj:i9Si 

7-f>'^65Sr:JM.-ce]«9 IfexSiS 9 6 (7>Sfl^»^- J: •? SiS3fe 

^0 $r7^ K7 i\^m^^^nm^m,m^'^x\^^ 

^0 wCOfc«>> rtma7 Ot^P^-f h;^/-r K7 1 {CiBiig^t 
oT#Ag^5 7 3coftSI35 7 4*-C€»*ixT. 

[0 0 4 31 ^u-c. m^^m-h(omi&^ii^x^^± 

ommUT 2i^XB^^^ti. ;^7 7<7 8 0{CASt^tt5o 
^<D;^^7 8 OlcAW^ixfc^^tffiH. K7^^<8 5^ 
^t'69J!9»;tSa59 6cDSJffll*C<toT-5ra^ 7-8 4(C 

xr>RM^tis y^^p-f 5/^^ ^-8 6-c3iax«K 



(6) 



4fM¥l 1-8 9 7 8 9 



^7-86 XRki^tltiyttV^ ^^-(y^^ 7-8 6 

^Sigur^ 7-8 7(c:-csit$Hfc)m, ^H^fim 

1 (Ox< V hv^:^ 7 /^^ 8 8.^2 (r>^<> hv<;^ 7 ^ 
^89 SrSig-rs, 

[004 4] BfrE^lc^/<>hV^X7>f/V^8 8^gii 

D8 lT'fi^$tiTmm{t-^lC3tm^^$ti5o 

Id, m2(Dy<> hv^;^ 7 /u^ 8 9 ^gig tfcffiS X 2 

vv^^T-rrg 0 b-ciitS^?tt:t^i;iccD8 2TS«fe 

[0 0 4 51 i«rieCCD8 l^^UfCCD8 2-e#6tv^c 

[0 0 4 6] JE(c. iB^i^fe#Si5 9 3 ^iiigL/c*>t;^7 
"-aiSiiiftftS^{&aS«a5 9 4 tc:igp>n. 9 5 

1 (Dm^-mm^n lx^^^ < 12:^ 2 (o^.T^^is <!: 
(Doh. fSKo^TTimm^^Tr^'t^ztt^mviifix^ 

[0 0 4 7] m^. efe)t7V7^6 2(cJ:9^iLfc6 
iioTjfAa? 3<Z)5feSggiX7 4^ffiii*n. 

[0 0 4 8] ^LT. mSgp{fc^-e)COSIt)tlcj:s&fe 
3t«*i. rt«^7o<D><^-i^:<fxr K7 5«riii:r¥7c 

ffl|(D^iMgi$7 2 t-eeit^tb, V 8 0(CAlt^n 
^0 *P<78 OlCA«$n;rc&fe5fe&H, CCD83-C 

^7-8 411 K^-^^^ 8 5^:^^-r5^^9mx^9 6(Z5M 
S|Jt- J: 7 0 O^BM^ 72.i:CCD83 (DTii<0% 

[0 04 9] mJECCDS 3t?#6^x^&fe)t«<0®SC 

^;65A;^^tvfcefiAiii^^SSfiS9 2-Cli. 

§159 2^-f.ffl;^$tb^efe*;&7-®^li^^Pi»»# 
giJ9 3-e#^(7)^±il{ai: LT«#-r^o 
[0 0 5 0] Ml;:. Ii»*&#a5 9 3?riiiaLyS:efe*;^? 

9 5cr)^lco«^Si«(c:^L-C, /h*>S:»2(^)*^SI^ic 



[00 5 1] zfih. ^%i3y-mMm^. &^%fjy 

It. «]0»x.a5 9 6(cj:oT. l/30g>«;V^Ll/6 

[0 0 5 2] 4*3. S3ta^/e6*as(09]i?sixo 

^i(j^7-8 4<Dfi[gHK7><^'«8 5«:^U-C§J9 

fflvi^T'e YiJ^ K7 itcaf^$n^J:5icE 

MLfc'^. K7>r ^<8 5 ^rrfhLT'erSj^^- 8 4 

9 0a. 9 0 b(c®3t-r^J:9lciEB$^Sp 

[0 0 5 3] '^^m.^^mt^h^^%m.^^m\^ 

^?Tf §)'9»xa9 611. K7^^<85«: 

itx.xsimi.y-sA^mm'^'^ti^, K7>r ^^assr 

<]:o-C. afe^7>^:/6 2Xi*e>(^:fc)tfl:cD^;i5-<^— 

><>^7^>'i^7T><r 9 0 a. 9 0 blCAittX. 

[0 0 5 4] fife3t:«?7-a^iii«4:i(c:a^L 

;/hv^:g'g'fl, S7j^ffiaii^a5 9 4^c^ov^-cefe3t:*7- 
a^^i^*fe^s 1 (^*^gi«Etc«7j^-r5 ct 5 iciS^L. * 

[0 0 5 5] :^'my&rmx\t.. ^^tiy- 

^2co|iigclc*^-r5c:^{cj:oT. aSL^v>iij»^ 
/^^^ffid^TF LXm^-fS r h t^X% 

[0 0 5 6] ^^:^y-m.mmm^±\::Lxm^ 

ir^m^k. ^^^^y-WL^mmt^m^i-^^ztlc^ 

o xmyt:o y -m^mm(Dm.m^mf^ t\^^ommh. 
6 y -m^m^(D^^^^ x^/h ^ < 5 r ^ 

[0 0 5 7] ±i^Lfc:i<^(-J:oT. efe)fe;^7-mS 
'lk^:^y-m.^miMi(DmJj^m'-'e=^^±{cm7f< 

Lx)tn&mt^mc^±Lx\^^timmM.tm»:^ti. 

[0 0 5 8] *^MJI^S{-^*v>Tll. ^3t;«77- 

'^^mi^^m\z^\^^xmmLtz^K ^±^y-w.mmik 
t &&it^y-m^miSi(ot'hbt)^-'ji<DmmAi:^m 



(7) 



^mW- 1 1-89789 



(0 0 5 91 tit. «!fRnmi&m(ommmti'X. 

(00.601 S7 itmmc!sm^ixx\>^^ikytm^t& 
(006 11 Bitc^-r <t 0 \z:^nmrm(r>'sk%m^mm. 

5 6W:, S!iSjttSfe3t*5l^*-ar«3taSISg6 Ot. 
rcojtii^se 0 7)>e>(7?®fi)txitfifejt^4fls:rtroa 

J; 5 e fe3fc««:«IHi U4«:^lce^-r 5 f^«^ 7 0 t . 

m^ClS»-t-5*^7 8 0i:, *p«78 0;J»P>(0*3tiii 
itJtiii^toaSP 9 1 i: , *^7 8 075>5jcoafe)tii^o 

e,3feH»«iasi59 2 «3t*7-aisii«s stz/x 

^F^a-Cfe5Bfi6»»Sli9 at. ^3t*7-ffi^iffiffet 
S-r S^^^iMil^SK 9 4 t . «^{a:g]l«95 9 4 /J^ b 

asiSE6ot, ^^78 0^, mmk^U9^(DW\w^ 

7Lx^mmmwL^ixx\,^z, 

(006 21 *-r> &^%wi^-)i^m*^hik%m.^v^m\' 

2 •c*fiK$ixteefe)t;&7-®ft«B«»#a59 3 

i§L.. ^^{a:SS5?gB9 4-C*=^ 9 5±W2 0(Dli^ 
^^<5. CWt^flgT?, 9]»5«;tX^y'f-9 7»Cj;o-C*3t 

(0 0 6 31 ^''f ^V-ZaVha-^S 8TI4iii<e»# 
tB9 3lc(8**«oX, 9]9«i;t(S^:9SA:/3$4xte«f,« 



5$r:ft-LT^i!i5 7-6 4^rKS()$-yr, ®fiffi7>-7'6 
lj)57'f hXr-r K7 llc^JtSn-SiipJcESLfcm. 

9 0a, 90b (c^3ti-S i 5 IwBBg-rs. 
(0 0 6 41 9:^^X. Biliami. m2<©'<p«-i?'l'>'f' 
V->7TW'r9 0a, 9 0b»c:A#tL-Cliit6$ti.fc:S3t 
^tr. C C D 8 1 S.tJtC C D 8 2 -Cft^it-^lC^tSSm 

u, itJtB*fe*asa5 9 ii;itb;^Uv r«^3feB^*!iaSB 

9 1 r 2 o©«[ft»«c®«3tftOS|SMt#SraSf«ia U 

^3t* 7-a^Btfe«B4fe»#gi5 9 3 ^riiii UT^.T^ffi 
gS«^S59 4CiSI?,n5o 

(006 51 r <r>^mtm.mviS!> 9 4 xn. mmi^^u 

9 3iJH%»$*tfcafe)t;f 7-iii&coi^±B«*, 

9 5 ±® 2 O(0|tf ^«^ffl*SrotBStfl<l{^/J> $ 2 © 

S^^ifijc*^**, *jl£*7-a^Bte**a*t«i{ii:^ 

(006 61 «5tm^4^ffi*»?>afe3tm^<*«'^ 
^r)»^^m^\z\-i, »r®i?7-6 4fc^iii5 7>-8 4 

fj^JtBifeSr, ^-^^ 9 5rotBjite<lJc:/h$ift||2ro^;a^® 
JScir^jSL, e&3t*7-a«iiiflltSrlSi*6<li;i:*:#*m 

(00671 r<oj:5(-. *IISS?l?liT?ttv it)tmatt 

$/£^2®^/T%®j|c{c^^i-5-:fr, mnifjic^^fim 

1 ►) jftx.a©a^«)H»Sr** UT 2 o<0B 

o-C, W](3tft^ilJ-H«4r^*fEtg$-ar2>S)f^^, B« 
i) 0 «lxS^(r5fei::|Eti S -ST v ^fcSfrlhB««r^f t^W-T^Sf 

[00681 ffifeiiii£jg«iro^J^09i-ov^-rifteg 

^SiJ« » b w u y - xtftf^ji i o r H««#Si5 9 3 {c:«a 

[00 6 91 w©fc«)> m^iKSISr«fmA2>fc»»i^ 
9]i9«^^'1'?'f'9 7*8lf^L-C, mom^L^^ yf-Q 

^'-<5V^^=ii^hn-7 9 8{raT-|i. rtffi^ia^"^ 
ICii&«^?gi59 3lCiE1t$lxTV>5B^©9*>^ 



(8) 



nmW-l 1-8 978 9 



8 4<^iaBffl[S«r«iiai-r-5. 

[0 0 7 0] Z(Dzk\zx^x. ^^fi:gs«aJ9 4 

1 0 0 7 1 1 z<oxo\c^ ^Mi&j^mv\m^^mm l 

[00 7 3] laicTn-r J: 0 \c:^mmmm<Dm^miSimm 
5 71^. as^ta&^t^r^^^cidh^^tag^aeoi. 

cfc 5 afe)t^*«ita L^ft^^iceiii-^rtma 7 o t , 
«^^^^-r5efi^iii^«i;3sa59 2 ^. ^^t;??^-® 

^^figil^giS 9 4 ^: , r (7>*^fir@jg«a5 9 4 ^ m 

;^^$ttfca^il^{ff-^^7F-r^^^^ 9 5 a^n^ 
cc)7y-x;^-ry5"9 975>e>cDft^^§i-t. 

lige Oi:. ;0>780i:. H«»^¥SI59 3 t^oibf^^ 
^ ^ K^^UM^^^^ ^ ^-^zi:^ 9 8 tSrffl 

[0074] ±iEoJ:5lc:«^Ly!:«)tiB«36a5 7co 

^0#aE;J5%KL ^4x5a55>T-7 y -XX>< y 9 9 4rS^ 
f^i-5o -^5^, :7y-X;^^ ,y^9 9 7!>^P>(0«^;^^ 

>f ^^=1 >- h D— 7 9 8 iciUbn'So 

[00 7 51 mL^>{^\^if^>V^-y9^X\t^ ^ 
-f. iijfg«#gI5 9 3lcm^*ill«3. ^^%^y-m.^m 



T^Si^7-6 4S:^lb$-1i:. m&Ky>y6 \ t^y-< 

-r/<8 5$r:frLT^ib^7-8 4^:^®)$^. P^SS^ffl 
^lcJ:5S*fife;&5Mi, «2c^>i'>-v?>r^-7^>>-7r 
>rr9 0a, 9 0btcW3t-t-6<fc5J-iES-r5o 
[0 0 7 6] -fat. «Sf2mi. «2(D>r;<->?^>x 
>'>7 7-<T9 0a, 9 0 btCAWL-Ctiiti$n/ci:^3t 
^?r. C C D 8 1 RUfC C D 8 2 -C®mm^lC)t®^gl 

9 lT2o(^KS^^(0^3t«(^€S<t^^a^«tSL 
X^%:^y-mj^mmt^i:^'t^. -^rb-C. r<^S 

»{^^gIS9 3lc:lE1g^?n^c 
[00 7 71 SaiEB4fe«#giJ 9 3 Tl2«^n^efe^;<7 

9 4 iCiH AjH5c ^^ffiSilS^aS 9 4 -eji. is««»aj 
9 3 |;i{^^^$ti-rvN5 efe3t:^7-®^iii&(0#ifcilfi^ 
^^i5^9 5±0 2ocoi^®^7j^®^9^<?5ffi5:tWlC 
/h*'fe«2*^|gajc*:^'r5-*. «)t:^7-asil 

[0 0 7 8] ^LT. :7y-X;^xr 5/f^9 9 4rfife 

[0079] -<o^o{z. :^mmBmx\^. afe^ta^ 

[0 0 8 01 ?i*3, «±i2E-<fc^JS?^fi|(D;ff 

[0 08 1] [f+ia] j^±5^aiLfcJ:9/^*^^o±fs 

[008 2] ( 1 ) ±*^mJ^(^1#^(^BS|g)fe§:BB|+i-5 

^tasj^^si:. m^^^im,^m^mmit\^^^m&\.x 
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1 0 0 8 3 1 ( 2 ) sttgcfeJiatfiK^Sii, Sfrfcig^^ 
[0 0 8 4] (3) m^&fSmiis #fei->ryfet4: 

[0 0 8 5] (4) ±ii:mmic^^<omm^imitt 
1 0 0 8 6 1 ( 5 ) ^{^mmiz!^^<o±imftiL. 

mm. 

[0 0 8 7] (7) ^ftiffla6»C*f;ero3t«:fiaWL. 4* 



[0088] ( 8 ) BJiB^^^aii 2 o(D«*««*W 
[0 0 8 9] 

[HBcoffimiSfiftl^] 

[la 1 ] 1 /j:V^ Lia 4 I4*%?^<7>^ 1 ||{SJI^!^IC« 

[1212] lE1^im&i^^imi)>fs^iri1k%<07.^i> 

[1113] S3t:*7-ffiSii*6Jci3tt5jE^SI5ia:iJ^SEgi5 

[1141 femS(DlSfifco 1 «aj4r*-ria 

[US] *^?^(Dm2||]!iJglili«5^3ti5ife36e®M 

[IS 6] itM£B{|ij:^&M^ilii&^^lli«lcj;^tr«^ 

[1171 mmz^7ri^k\,x\,^^ikitm^t&^±m^At 
1 -^taii^g 

3-*P<7 

4 -ie^^^ajiB 

6 -WJ¥g 

6 a-feieajf'-^as 

5 0 -m'm^mm. 
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1-8 9 7^9" 



(72)«w« fit:ft: 

(72)%K# trig ^ 



m^^«K«*-«2TB43#2^ 

(72)«W« 

3KJRii5iS«E»4-«2Ta43#2^ :i-y 

(72)*^# % 

m:«®iS5«E<S-!rS2T@43S2^ 

(72) ¥H »t56 
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^s:sBd^«Ee^r«2Ta43#2^ ;*-y 



